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ŝŶďĞƐŽŶĚĞƌĞƌĂŶŬŐŝůƚWƌŽĨ͘ƌ͘'ĞŽƌŐWŽŚŶĞƌƚĨƺƌĚŝĞƵĨŶĂŚŵĞŝŶĚŝĞƌďĞŝƚƐŐƌƵƉƉĞƵŶĚĚŝĞ
ĨƌĞŝĞ'ĞƐƚĂůƚƵŶŐŵĞŝŶĞƐWƌŽŵŽƚŝŽŶƐƚŚĞŵĂƐ͘/ĐŚŵƂĐŚƚĞŵŝĐŚďĞŝŝŚŵĨƺƌĚŝĞǀŝĞůĞŶ/ĚĞĞŶ͕ĚĂƐŝŶ
ŵŝĐŚ ŐĞƐĞƚǌƚĞsĞƌƚƌĂƵĞŶƵŶĚĚŝĞ &ƌĞŝŚĞŝƚ͕ ĞŝŶĞŶdĞŝů ĚĞƌ Ğŝƚ ĂƵĐŚ ŝŶEŽƌǁĞŐĞŶ͕ĚĞŶh^ƵŶĚ
^ƉĂŶŝĞŶ ǀĞƌďƌŝŶŐĞŶ ǌƵ ŬƂŶŶĞŶ͕ ďĞĚĂŶŬĞŶ͘ /ĐŚ ĚĂŶŬĞ ĂƵƘĞƌĚĞŵ ĚĞƌ ^ƚƵĚŝĞŶƐƚŝĨƚƵŶŐ ĚĞƐ ĚĞƵƚͲ
ƐĐŚĞŶsŽůŬĞƐ͕ĚŝĞŵĞŝŶWƌŽŵŽƚŝŽŶƐǀŽƌŚĂďĞŶŐƌƂƘƚĞŶƚĞŝůƐĨŝŶĂŶǌŝĞƌƚĞƵŶĚĚŝĞŵĞŝŶ>ĞďĞŶĂůƐ^ƚŝĨƚŝ
ĚƵƌĐŚǀŝĞůĞsĞƌĂŶƐƚĂůƚƵŶŐĞŶƐŽǁŽŚůǁŝƐƐĞŶƐĐŚĂĨƚůŝĐŚĂůƐĂƵĐŚƉƌŝǀĂƚďĞƌĞŝĐŚĞƌƚĞ͘
DĞŝŶĂŶŬ ŐŝůƚǁĞŝƚĞƌŚŝŶ ĂůůĞŶ ĨƌƺŚĞƌĞŶ ƵŶĚŚĞƵƚŝŐĞŶ ƌďĞŝƚƐŐƌƵƉƉĞŶŵŝƚŐůŝĞĚĞƌŶ͕ ŽŚŶĞĚŝĞ ĞƐ
ŶƵƌ ŚĂůď ƐŽ ƐĐŚƂŶ ŝŵ >ĂďŽƌ ŐĞǁĞƐĞŶǁćƌĞ͘ /ĐŚ ĚĂŶŬĞ ďĞƐŽŶĚĞƌƐ ŶĚƌĞĂ ĂƵĞƌ͕ ƌ͘ <ĂƚŚĂƌŝŶĂ
'ƌŽƐƐĞƌ͕ƌ͘DŝĐŚĂĞůĂDĂƵƐǌ͕ƌ͘WŚŝůůŝƉƉZŝĐŚƚĞƌƵŶĚƌ͘ƐƚƌŝĚ^ƉŝĞůŵĞǇĞƌĨƺƌĚŝĞŝŶĨƺŚƌƵŶŐŝŶ
ĚŝĞ'ƌƵƉƉĞƐŽǁŝĞǀŝĞůĞĂŵƺƐĂŶƚĞƌůĞďŶŝƐƐĞ;ǌ͘͘tĞŝƘŬŽŚů͕ZΎĚĞŶͲZĂƵŵͿƵŶĚǁŝƐƐĞŶƐĐŚĂĨƚůŝĐŚĞ
ŝƐŬƵƐƐŝŽŶĞŶ͕ ĚŝĞ ŝĐŚ ĞďĞŶƐŽŵŝƚ <ĂƌĞŶ ŽŶĚŽĐ͕ ƌ͘ dŝŶŽ :ĂƐĐŚŝŶƐŬŝ͕ ŶĞƚƚ <ĂƵůĨƵƘ͕ ŽŶƐƚĂŶǌĞ
<ƵŚůŝƐĐŚ͕ƌ͘ĂƌŽůŝŶĞ<ƵƌƚŚ͕DĂƌĐĞůZŝƚƚĞƌ͕ZĂƉŚĂĞů^ĞŝĚĞů͕<ĂƚŚůĞĞŶdŚƵŵĞƵŶĚƌ͘EŝĐŽmďĞƌͲ
ƐĐŚĂĂƌƚĞŝůƚĞ͘/ĐŚĚĂŶŬĞďĞƐŽŶĚĞƌƐŚƌŝƐƚŝŶĞ>ĞŵďŬĞƵŶĚ,ĂŶŶĞƐZŝĐŚƚĞƌ͕ĚŝĞŵŝƌƐŽǁŽŚůĞǆƉĞƌŝͲ
ŵĞŶƚĞůů ŚŝůĨƌĞŝĐŚ ǌƵƌ ^ĞŝƚĞ ƐƚĂŶĚĞŶ ĂůƐ ĂƵĐŚ ƉƌŝǀĂƚ ŝŵŵĞƌ ĞŝŶ ŽĨĨĞŶĞƐ KŚƌ ŚĂƚƚĞŶ͕ ƌ͘ dŚŽŵĂƐ
tŝĐŚĂƌĚĨƺƌĚŝĞŚŝůĨƌĞŝĐŚĞŶŝƐŬƵƐƐŝŽŶĞŶǌ͘͘ƺďĞƌ^ƚĂƚŝƐƚŝŬƐŽǁŝĞEŝĐŽƵŶĚDĂĚůĞŶ<ƺŚŶĨƺƌĚŝĞ
,ŝůĨĞ ďĞŝ ǌĂŚůƌĞŝĐŚĞŶ WƌŽďůĞŵĞŶ͘ ƵƘĞƌĚĞŵ ĚĂŶŬĞ ŝĐŚ ĚĞŵ hW>ͲD^ͲdĞĂŵ ĂƌŽůŝŶĞ͕ ZĂƉŚĂĞů
ƵŶĚDŝĐŚĂĞůĞŝĐŬĞ ĨƺƌĚŝĞǌĂŚůƌĞŝĐŚĞŶ^ƚƵŶĚĞŶĚĞƌWƌŽďůĞŵůƂƐƵŶŐƵŶĚĚĞƐ^ƉĂƘĞƐ͘ /ĐŚĚĂŶŬĞ
ĂƌŽůŝŶĞ͕ŚƌŝƐƚŝŶĞ͕WŚŝůůŝƉƉ͕ŶƌŝĐŽ,ĂŶĨƵŶĚƌ͘ZĞŶĞEƂƚǌŽůĚĨƺƌĚĂƐ<ŽƌƌĞŬƚƵƌůĞƐĞŶĚĞƌƌďĞŝƚ͘
ŝŶ ďĞƐŽŶĚĞƌĞƌĂŶŬ ŐŝůƚŵĞŝŶĞŶ ĞŚĞŵĂůŝŐĞŶ ^ƚƵĚĞŶƚĞŶ ŚƌŝƐƚŝŶĞƵŶĚ ĂƌŝŶĂ ^ĞŝĨĞƌƚ͕ ĚŝĞŵŝĐŚ
ĂƵĐŚŬƵƌǌĨƌŝƐƚŝŐŵŝƚĞǆƉĞƌŝŵĞŶƚĞůůĞŶZĞƐƵůƚĂƚĞŶǀĞƌƐŽƌŐƚĞŶ͕ƐŽǁŝĞDŝĐŚĞůWĨĞŝĨĞƌͲ>ĞĞŐ͘ďĞŶĨĂůůƐ
ĚĂŶŬĞ ŝĐŚWƌŽĨ͘ƌ͘ :ĞŶƐEĞũƐƚŐĂĂƌĚƐŽǁŝĞzǀŽŶŶĞ,ƵƉĨĞƌ͕ƌ͘EĂƚĂůŝĞtŝĞůƐĐŚƵŶĚƌ͘,ĞŶĚƌǇŬ
tƺƌĨĞůĨƺƌĚŝĞǀŝĞůĞŶĨĂĐŚůŝĐŚĞŶƵŶĚƉĞƌƐƂŶůŝĐŚĞŶ'ĞƐƉƌćĐŚĞƐŽǁŝĞĂůůĞŶǁĞŝƚĞƌĞŶ<ŽŽƉĞƌĂƚŝŽŶƐͲ
ƉĂƌƚŶĞƌŶ͗WƌŽĨ͘ƌ͘ZĂŝŶĞƌĞĐŬĞƌƚ͕ƌ͘ĐŬŚĂƌĚŝƌĐŬŶĞƌ͕ƌ͘^ƚĞĨĂŶŝĞ,ĂďĞŶŝĐŚƚ͕WƌŽĨ͘ƌ͘ZĂŝŶĞƌ
,ĞŝŶƚǌŵĂŶŶ͕,ƵŝͲtĞŶ>ƵͲtĂůƚŚĞƌ͕ĞƚƚŝŶĂDƂŶĐŚ͕ƌ͘ůĞƓ^ǀĂƚŽƓƵŶĚWƌŽĨ͘ƌ͘KůŝǀĞƌtĞƌǌ͘
^ĐŚůŝĞƘůŝĐŚĚĂŶŬĞŝĐŚ:ĞŶƐ͕ƌ͘^ƚĞůůĂĞƌŐĞƌƵŶĚWƌŽĨ͘ƌ͘DĂƌĐ&ƌŝƐĐŚĞƌĨƺƌĚŝĞŚĞƌǌůŝĐŚĞƵĨŶĂŚͲ
ŵĞ ŝŶ ^ĂǀĂŶŶĂŚ ƵŶĚ ĂůůĞŶ ǁĞŝƚĞƌĞŶ dĞŝůŶĞŚŵĞƌŶ ĚĞƐ DĞƐŽŬŽŵŽƐͲǆƉĞƌŝŵĞŶƚƐ ϮϬϭϮ ŝŶ
ƐƉĞŐƌĞŶĚĨƺƌĚŝĞƚŽůůĞĞŝƚƐŽǁŝĞDĞƐŽƋƵĂĨƺƌĚŝĞ&ŝŶĂŶǌŝĞƌƵŶŐ͘
EŝĐŚƚ ǌƵůĞƚǌƚ ĚĂŶŬĞ ŝĐŚŵĞŝŶĞƌ &ĂŵŝůŝĞ͕ ďĞƐŽŶĚĞƌƐ ^ĞďĂƐƚŝĂŶ ƵŶĚ /ĚĂ͕ Ĩƺƌ ĚŝĞ 'ĞĚƵůĚ ƵŶĚ ĚĞŶ
ZƺĐŬŚĂůƚ͘
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ďƐƚƌĂĐƚ͗ ŝĂƚŽŵƐ ĂƌĞ ŬĞǇ ƉůĂǇĞƌƐ ŝŶ ƚŚĞ ĂƋƵĂƚŝĐ ĞĐŽƐǇƐƚĞŵĂƐ ƚŚĞǇ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĐŽŶƚƌŝďƵƚĞ ƚŽ
ƉŚŽƚŽƐǇŶƚŚĞƚŝĐĐĂƌďŽŶĂƐƐŝŵŝůĂƚŝŽŶĂŶĚƚƌĂŶƐĨĞƌŽĨĞŶĞƌŐǇƚŽŚŝŐŚĞƌƚƌŽƉŚŝĐůĞǀĞůƐ͘^ŽŵĞŽĨƚŚĞƐĞ
ƐŝŶŐůĞĐĞůůĞĚĂůŐĂĞƉƌŽĚƵĐĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ;WhƐͿ͕ǁŚŝĐŚĂƌĞĚĞƌŝǀĞĚĨƌŽŵĞŶǌǇŵĂƚŝĐ
ŽǆŝĚĂƚŝŽŶŽĨĨĂƚƚǇĂĐŝĚƐ͘dŚĞƐĞĂůĚĞŚǇĚĞƐĂƌĞŬŶŽǁŶƚŽ ŝŶƚĞƌĨĞƌĞǁŝƚŚƚŚĞƌĞƉƌŽĚƵĐƚŝŽŶŽĨƚŚĞŝƌ
ƉƌĞĚĂƚŽƌƐĂŶĚŚĂǀĞďĞĞŶƐƵŐŐĞƐƚĞĚƚŽĂĐƚĂƐŝŶĨŽͲĂŶĚĂůůĞůŽĐŚĞŵŝĐĂůƐ͘
ŽŵƉĂƌĞĚƚŽƚŚĞďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶƐŽĨWhƐ͕ƚŚĞŝƌŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŚĂǀĞďĞĞŶůĞƐƐŝŶǀĞƐƚŝͲ
ŐĂƚĞĚ͘,ĞƌĞ͕/ƉƌĞƐĞŶƚWhƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĂƚĂĨŽƌƉůĂŶŬƚŽŶĐŽŵŵƵŶŝƚŝĞƐĂŶĚƉƌŽǀŝĚĞĞǆƉĞƌŝŵĞŶͲ
ƚĂůƌĞƐƵůƚƐĨŽƌĂŶĞŶŚĂŶĐĞĚŵĞĐŚĂŶŝƐƚŝĐƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞƐĞŽǆǇůŝƉŝŶƐ͘
dŽƉĞƌĨŽƌŵƚŚĞƐƚƵĚŝĞƐ͕/ĞƐƚĂďůŝƐŚĞĚĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞƐĂĐĐŽƌĚŝŶŐƚŽƚŚĞĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶ
ƉƌŽĨŝůŝŶŐ;WWͿƐƚƌĂƚĞŐǇŽŶƚŚĞďĂƐŝƐŽĨWhƐĂŶĚďŝŽŝŶĂĐƚŝǀĞƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͘/ĚĞǀĞůŽƉĞĚ
ŬĞǇŵĞƚŚŽĚŽůŽŐŝĐĂůĂƉƉƌŽĂĐŚĞƐ;ĨĞĞĚŝŶŐĂŶĚƚǁŽͲƐƚĞƉŝŶĐƵďĂƚŝŽŶƉƌŽƚŽĐŽůƐ͕ƉƌŽĐĞĚƵƌĞƐĨŽƌĨůƵŽͲ
ƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇͿĂŶĚĂŶŽǀĞůƉƌŽďĞƌĞƉŽƌƚĞƌƚŚĂƚŝƐĂƵƐĞĨƵůĂŶĚƵŶŝǀĞƌƐĂůƚŽŽůŝŶĐŚĞŵŝĐĂů
ďŝŽůŽŐǇ͘hƉƚĂŬĞƐƚƵĚŝĞƐƐŚŽǁĞĚƚŚĂƚƚŚĞWhͲĚĞƌŝǀĞĚƉƌŽďĞĞŶƚĞƌĞĚĂůŐĂůĐĞůůƐĂŶĚĂĐĐƵŵƵůĂƚĞĚ
ŝŶƚŚĞŐŽŶĂĚƐŽĨĂƉƌĞĚĂƚŽƌ͘DŽƌĞŽǀĞƌ͕ŝŶǀĞƐƚŝŐĂƚŝŽŶŽĨƚĂƌŐĞƚƐďĂƐĞĚŽŶĐŽǀĂůĞŶƚƌĞĂĐƚŝŽŶƐǁŝƚŚ
WhƐƌĞǀĞĂůĞĚƐĞǀĞƌĂůůĂďĞůĞĚƉƌŽƚĞŝŶƐŝŶĂĚŝĂƚŽŵ͘dŚŝƐĨŝƌƐƚƉƌŽƚĞŽŵŝĐĂƉƉƌŽĂĐŚƐƵŐŐĞƐƚƐƚŚĂƚ
ŬĞǇŵĞƚĂďŽůŝĐƉĂƚŚǁĂǇƐĂƌĞĂĨĨĞĐƚĞĚďǇWhƐ͘
<ƵƌǌǌƵƐĂŵŵĞŶĨĂƐƐƵŶŐ͗ŝĂƚŽŵĞĞŶŶĞŚŵĞŶŝŶĂƋƵĂƚŝƐĐŚĞŶPŬŽƐǇƐƚĞŵĞŶĞŝŶĞ^ĐŚůƺƐƐĞůƌŽůůĞĞŝŶ͕
ĚĂƐŝĞďĞĚĞƵƚĞŶĚǌƵƌ<ŽŚůĞŶƐƚŽĨĨĂƐƐŝŵŝůĂƚŝŽŶĚƵƌĐŚWŚŽƚŽƐǇŶƚŚĞƐĞƵŶĚǌƵŵŶĞƌŐŝĞƚƌĂŶƐĨĞƌǌƵ
ŚƂŚĞƌĞŶ ƚƌŽƉŚŝƐĐŚĞŶ ^ƚƵĨĞŶ ďĞŝƚƌĂŐĞŶ͘ ŝŶŝŐĞ ĚŝĞƐĞƌ ĞŝŶǌĞůůŝŐĞŶ ůŐĞŶ ƉƌŽĚƵǌŝĞƌĞŶ ƉŽůǇƵŶŐĞͲ
ƐćƚƚŝŐƚĞůĚĞŚǇĚĞ;WhͿ͕ĚŝĞĚƵƌĐŚĚŝĞĞŶǌǇŵĂƚŝƐĐŚĞKǆŝĚĂƚŝŽŶǀŽŶ&ĞƚƚƐćƵƌĞŶĞŶƚƐƚĞŚĞŶ͘ŝĞƐĞ
ůĚĞŚǇĚĞďĞĞŝŶƚƌćĐŚƚŝŐĞŶĚŝĞZĞƉƌŽĚƵŬƚŝŽŶŝŚƌĞƌ&ƌĂƘĨĞŝŶĚĞƵŶĚǁŝƌŬĞŶŵƂŐůŝĐŚĞƌǁĞŝƐĞĂůƐ/ŶĨŽͲ
ƵŶĚůůĞůŽĐŚĞŵŝŬĂůŝĞŶ͘
sĞƌŐůŝĐŚĞŶŵŝƚĚĞŶďŝŽůŽŐŝƐĐŚĞŶtŝƌŬƵŶŐĞŶĚĞƌWhƐŝŶĚŝŚƌĞtŝƌŬŵĞĐŚĂŶŝƐŵĞŶǁĞŶŝŐĞƌƵŶƚĞƌͲ
ƐƵĐŚƚǁŽƌĚĞŶ͘ /ŶĚŝĞƐĞƌƌďĞŝƚŚĂďĞŝĐŚWhŝŶWůĂŶŬƚŽŶŐĞŵĞŝŶƐĐŚĂĨƚĞŶƋƵĂŶƚŝĨŝǌŝĞƌƚƵŶĚƐƚĞůůĞ
ĞǆƉĞƌŝŵĞŶƚĞůůĞƌŐĞďŶŝƐƐĞĨƺƌĞŝŶǀĞƌďĞƐƐĞƌƚĞƐŵĞĐŚĂŶŝƐƚŝƐĐŚĞƐsĞƌƐƚćŶĚŶŝƐĚŝĞƐĞƌKǆǇůŝƉŝŶĞǀŽƌ͘
&ƺƌ ĚŝĞ hŶƚĞƌƐƵĐŚƵŶŐĞŶ ĞƚĂďůŝĞƌƚĞ ŝĐŚ ĨůƵŽƌĞƐǌŝĞƌĞŶĚĞ ^ŽŶĚĞŶ ŶĂĐŚ ĚĞƌ ĂŬƚŝǀŝƚćƚƐďĂƐŝĞƌƚĞŶ
WƌŽƚĞŝŶͲWƌŽĨŝůŝŶŐ ;WWͿͲ^ƚƌĂƚĞŐŝĞ ĂƵĨĂƐŝƐ ĞŝŶĞƐWhƵŶĚĞŝŶĞƐďŝŽŝŶĂŬƚŝǀĞŶŐĞƐćƚƚŝŐƚĞŶůĚĞͲ
ŚǇĚƐ͘ ƵƘĞƌĚĞŵ ĞŶƚǁŝĐŬĞůƚĞ ŝĐŚ ǌĞŶƚƌĂůĞ ŵĞƚŚŽĚŝƐĐŚĞ ŶƐćƚǌĞ ;&ƺƚƚĞƌƵŶŐƐͲ ƵŶĚ ǌǁĞŝƐƚƵĨŝŐĞ
/ŶŬƵďĂƚŝŽŶƐƉƌŽƚŽŬŽůůĞ͕ďůćƵĨĞ ĨƺƌĚŝĞ &ůƵŽƌĞƐǌĞŶǌŵŝŬƌŽƐŬŽƉŝĞͿ ƵŶĚĞŝŶĞŶŶĞƵĂƌƚŝŐĞŶZĞƉŽƌƚĞƌ
Ĩƺƌ^ŽŶĚĞŶ͕ĚĞƌĞŝŶŚŝůĨƌĞŝĐŚĞƐƵŶĚƵŶŝǀĞƌƐĞůůĞƐ/ŶƐƚƌƵŵĞŶƚŝŶĚĞƌĐŚĞŵŝƐĐŚĞŶŝŽůŽŐŝĞĚĂƌƐƚĞůůƚ͘
ŝĞ WhͲĂďŐĞůĞŝƚĞƚĞ ^ŽŶĚĞ ǁƵƌĚĞŶ ŝŶ ůŐĞŶǌĞůůĞŶ ĂƵĨŐĞŶŽŵŵĞŶ ƵŶĚ ƌĞŝĐŚĞƌƚĞ ƐŝĐŚ ŝŶ ĚĞŶ
$%675$&7.85==86$00(1)$6681* 9,,


'ŽŶĂĚĞŶĞŝŶĞƐ&ƌĂƘĨĞŝŶĚĞƐĂŶ͘ŝĞhŶƚĞƌƐƵĐŚƵŶŐǀŽŶdĂƌŐĞƚƐĂƵĨĂƐŝƐŬŽǀĂůĞŶƚĞƌZĞĂŬƚŝŽŶĞŶ
ŵŝƚ Wh ĞƌŐĂď ǌƵĚĞŵ ǀĞƌƐĐŚŝĞĚĞŶĞ ŵĂƌŬŝĞƌƚĞ WƌŽƚĞŝŶĞ ŝŶ ĞŝŶĞƌ ŝĂƚŽŵĞĞ͘ ŝĞƐĞƌ ĞƌƐƚĞ
ƉƌŽƚĞŽŵŝƐĐŚĞ ŶƐĂƚǌ ǁĞŝƐƚ ĚĂƌĂƵĨ ŚŝŶ͕ ĚĂƐƐ ǁŝĐŚƚŝŐĞ ^ƚŽĨĨǁĞĐŚƐĞůǀŽƌŐćŶŐĞ ĚƵƌĐŚ Wh ďĞĞŝŶͲ
ĨůƵƐƐƚǁĞƌĚĞŶ͘
9,,, $%%5(9,$7,216
 

$%%5(9,$7,216 

W ĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞ
WW ĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ
dW ĂĚĞŶŽƐŝŶĞƚƌŝƉŚŽƐƉŚĂƚĞ
ƚƉ ŐĞŶĞŶĂŵĞŽĨdWƐǇŶƚŚĂƐĞ
ƐƵďƵŶŝƚĂůƉŚĂ
ƚƉ ŐĞŶĞŶĂŵĞŽĨdWƐǇŶƚŚĂƐĞ
ƐƵďƵŶŝƚďĞƚĂ
E^ EͲ;ϯͲĂǌŝĚŽƉƌŽƉǇůͿͲϲͲďƌŽŵŽͲϱͲ
;ĚŝŵĞƚŚǇůĂŵŝŶŽͿŶĂƉŚƚŚĂůĞŶĞͲϭͲ
ƐƵůĨŽŶĂŵŝĚĞ
K/Wz ĚŝƉǇƌƌŽŵĞƚŚĞŶĞďŽƌŽŶĚŝĨůƵŽͲ
ƌŝĚĞ
Wd ϰͲ;ϯͲĂǌŝĚŽƉƌŽƉŽǆǇͿͲϱͲ;ϰͲďƌŽŵŽͲ
ƉŚĞŶǇůͿͲϮͲ;ƉǇƌŝĚŝŶͲϮͲǇůͿƚŚŝĂǌŽůĞ
ƌĚh ďƌŽŵŽĚĞŽǆǇƵƌŝĚŝŶĞ
^ ĐĞůůƵůĂƌĂƉŽƉƚŽƐŝƐƐƵƐĐĞƉƚŝďŝůŝƚǇ
ƉƌŽƚĞŝŶ
 ĐĂƉŝůůĂƌǇĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ
Ƶ Ƶ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞ
ĐǇĐůŽĂĚĚŝƚŝŽŶ
Ǉ ĐǇĂŶŝŶĞ
ĚŬϭ ĐǇĐůŝŶͲĚĞƉĞŶĚĞŶƚŬŝŶĂƐĞϭ
 Ϯ͕ϰͬͲĚĞĐĂĚŝĞŶĂů
 ĚĂƚĂͲĚĞƉĞŶĚĞŶƚĂĐƋƵŝƐŝƚŝŽŶ
z Ϯ͕ϰͲĚĞĐĂĚŝĞŶͲϵͲǇŶĂů
/ ĚĂƚĂͲŝŶĚĞƉĞŶĚĞŶƚĂĐƋƵŝƐŝƚŝŽŶ
/' ĚŝĨĨĞƌĞŶĐĞŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ
E^ EͲ;ϯͲĂǌŝĚŽƉƌŽƉǇůͿͲϱͲ;ĚŝŵĞƚŚǇůͲ
ĂŵŝŶŽͿŶĂƉŚƚŚĂůĞŶĞͲϭͲƐƵůĨŽŶͲ
ĂŵŝĚĞ
d Ϯ͕ϰͬ͕ϳͲĚĞĐĂƚƌŝĞŶĂů
D^W ɴͲĚŝŵĞƚŚǇůƐƵůĨŽŶŝŽƉƌŽƉŝŽŶĂƚĞ
W ĞŝĐŽƐĂƉĞŶƚĂĞŶŽŝĐĂĐŝĚ
^/ ĞůĞĐƚƌŽƐƉƌĂǇŝŽŶŝǌĂƚŝŽŶ
'ͲD^ ŐĂƐĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚƚŽ
ŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ
ŐE ŐĞŶŽŵŝĐE
, Ϯ͕ϰͲŚĞƉƚĂĚŝĞŶĂů
,E ϰͲŚǇĚƌŽǆǇͲϮͲŶŽŶĞŶĂů
,^ ŚĂƌĚĂŶĚƐŽĨƚĂĐŝĚƐĂŶĚďĂƐĞƐ
,^&ϭ ŚĞĂƚƐŚŽĐŬĨĂĐƚŽƌϭ
,ƐƉ ŚĞĂƚƐŚŽĐŬƉƌŽƚĞŝŶ
/W ŝŶŚŝďŝƚŽƌŽĨĂƉŽƉƚŽƐŝƐƉƌŽƚĞŝŶ
/d ŝƐŽƚŽƉĞͲĐŽĚĞĚĂĨĨŝŶŝƚǇƚĂŐƐ
/^d ŝƐŽƚŽƉĞͲĚŝĨĨĞƌĞŶƚŝĂƚĞĚďŝŶĚŝŶŐ
ĞŶĞƌŐǇƐŚŝĨƚƚĂŐƐ
ŝdZY ŝƐŽďĂƌŝĐƚĂŐƐĨŽƌƌĞůĂƚŝǀĞĂŶĚ
ĂďƐŽůƵƚĞƋƵĂŶƚŝƚĂƚŝŽŶ
>ͲD^ ůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚ
ƚŽŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ
>ͲD^ͬD^ ůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬ
ƚĂŶĚĞŵŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ
>, ůŝŐŚƚŚĂƌǀĞƐƚŝŶŐĐŽŵƉůĞǆ
>Ky ůŝƉŽǆǇŐĞŶĂƐĞ
D>/ ŵĂƚƌŝǆͲĂƐƐŝƐƚĞĚůĂƐĞƌ
ĚĞƐŽƌƉƚŝŽŶͬŝŽŶŝǌĂƚŝŽŶ
DZ^ ŵĞƚŚŝĐŝůůŝŶͲƌĞƐŝƐƚĂŶƚ
^ƚĂƉŚǇůŽĐŽĐĐƵƐĂƵƌĞƵƐ
DƵĚW/d ŵƵůƚŝĚŝŵĞŶƐŝŽŶĂůƉƌŽƚĞŝŶ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶƚĞĐŚŶŽůŽŐǇ
E EͲ;ϯͲĂǌŝĚŽƉƌŽƉǇůͿͲϳͲŶŝƚƌŽďĞŶͲ
ǌŽ΀Đ΁΀ϭ͕Ϯ͕ϱ΁ŽǆĂĚŝĂǌŽůͲϰͲĂŵŝŶĞ
EͲů ϰͲĐŚůŽƌŽͲϳͲŶŝƚƌŽďĞŶǌŽ΀Đ΁΀ϭ͕Ϯ͕ϱ΁
ŽǆĂĚŝĂǌŽůĞ
$%%5(9,$7,216 ,;


E,^ EͲŚǇĚƌŽǆǇƐƵĐĐŝŶŝŵŝĚĞ
E/Z ŶĞĂƌŝŶĨƌĂƌĞĚ
EK ŶŝƚƌŝĐŽǆŝĚĞ
K Ϯ͕ϰͲŽĐƚĂĚŝĞŶĂů
Kd Ϯ͕ϰ͕ϳͲŽĐƚĂƚƌŝĞŶĂů
W& KͲϮ͕ϯ͕ϰ͕ϱ͕ϲͲƉĞŶƚĂŇƵŽƌŽďĞŶǌǇů
WZ< ƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞ
Wh ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞ
Wh& ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĨĂƚƚǇĂĐŝĚ
Z' ƌĞĂĐƚŝǀĞŐƌŽƵƉ
ZK^ ƌĞĂĐƚŝǀĞŽǆǇŐĞŶƐƉĞĐŝĞƐ
ZW ƌŝďƵůŽƐĞͲƉŚŽƐƉŚĂƚĞͲϯͲ
ĞƉŝŵĞƌĂƐĞ
^ ϱͲŚĞǆǇŶĂů
^^ͲW' ƐŽĚŝƵŵĚŽĚĞĐǇůƐƵůĨĂƚĞƉŽůǇͲ
ĂĐƌǇůĂŵŝĚĞŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ
^WD ƐŽůŝĚƉŚĂƐĞŵŝĐƌŽĞǆƚƌĂĐƚŝŽŶ
dDZ ƚĞƚƌĂŵĞƚŚǇůƌŚŽĚĂŵŝŶĞ
dDZͲ^ ^ĐŽƵƉůĞĚƚŽdDZ
dDZͲWhzĐŽƵƉůĞĚƚŽdDZ
ds ƚŽďĂĐĐŽĞƚĐŚǀŝƌƵƐ
dKW ƚĂŶĚĞŵŽƌƚŚŽŐŽŶĂůƉƌŽƚĞŽůǇƐŝƐ
dhE> ƚĞƌŵŝŶĂůĚĞŽǆǇŶƵĐůĞŽƚŝĚǇůƚƌĂŶƐͲ
ĨĞƌĂƐĞͲŵĞĚŝĂƚĞĚĚĞŽǆǇƵƌŝĚŝŶĞ
ƚƌŝƉŚŽƐƉŚĂƚĞŶŝĐŬͲĞŶĚůĂďĞůŝŶŐ


; /,672)),*85(6
 

/,672)),*85(6
&ŝŐƵƌĞϭ͘ >ŝŐŚƚŵŝĐƌŽƐĐŽƉǇŝŵĂŐĞŽĨƚŚĞĚŝĂƚŽŵWŚĂĞŽĚĂĐƚǇůƵŵƚƌŝĐŽƌŶƵƚƵŵ;ƚŽƉůĞĨƚͿ͕
ĂůŐĂůďůŽŽŵŽĨ^ŬĞůĞƚŽŶĞŵĂĐŽƐƚĂƚƵŵĂƌŽƵŶĚŽƌŶǁĂůůĂŶĚƚŚĞƐŽƵƚŚŽĨtĂůĞƐ
ŝŶDĂƌĐŚϮϬϭϭ΀ϯ΁;ďŽƚƚŽŵůĞĨƚͿ͕ĂŶĚĚŝĨĨĞƌĞŶƚĚŝĂƚŽŵƐƚƌƵĐƚƵƌĞƐĚƌĂǁŶϭϵϬϰ
ďǇƌŶƐƚ,ĂĞĐŬĞů΀ϰ΁;ƌŝŐŚƚͿ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ
&ŝŐƵƌĞϮ͘ dŚĞĐůĂƐƐŝĐĂůǀŝĞǁŽĨƚŚĞŵĂƌŝŶĞĨŽŽĚǁĞďĂĨƚĞƌ,ĂƌĚǇ͕ϭϵϱϲ΀ϳ΁;ůĞĨƚͿĂŶĚůŝŐŚƚ
ŵŝĐƌŽƐĐŽƉǇŝŵĂŐĞŽĨƚŚĞĐŽƉĞƉŽĚĐĂƌƚŝĂƚŽŶƐĂ;ƌŝŐŚƚͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯ
&ŝŐƵƌĞϯ͘ 'ĞŶĞƌĂůƐƚƌƵĐƚƵƌĞĂŶĚĞǆĂŵƉůĞƐŽĨWhƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯ
&ŝŐƵƌĞϰ͘ ŝŽƐǇŶƚŚĞƐŝƐŽĨǀŽůĂƚŝůĞWhƐŝŶ^͘ĐŽƐƚĂƚƵŵͬd͘ƌŽƚƵůĂ;ƚŽƉͿĂŶĚƐŬĞƚĐŚĨŽƌƚŚĞ
ďŝŽƐǇŶƚŚĞƐŝƐŽĨĚŝĨĨĞƌĞŶƚŽǆǇůŝƉŝŶƐŝŶ^͘ĐŽƐƚĂƚƵŵͬŚĂĞƚŽĐĞƌŽƐĂĨĨŝŶŝƐĂĨƚĞƌ΀ϰϱ΁
;ďŽƚƚŽŵͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰ
&ŝŐƵƌĞϱ͘ ^ĐŚĞŵĂƚŝĐƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨƚŚĞĞĐŽůŽŐŝĐĂůƌŽůĞƐŽĨWhƐŝŶĚŝĂƚŽŵͲƉůĂŶŬƚŽŶ
ŝŶƚĞƌĂĐƚŝŽŶƐĂĨƚĞƌ>ĞĨůĂŝǀĞĂŶĚdĞŶͲ,ĂŐĞ΀ϱϳ΁͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ
&ŝŐƵƌĞϲ͘ ZĞĂĐƚŝŽŶŽĨĂŶɲ͕ɴͲŽƌɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞ;ĚŽƚƚĞĚĚŽƵďůĞďŽŶĚͿ
ǁŝƚŚĂƚŚŝŽůŐƌŽƵƉŽĨĐǇƐƚĞŝŶĞ;ďůƵĞͿŽƌĂŵŝŶĞŐƌŽƵƉŽĨůǇƐŝŶĞ;ŐƌĞĞŶͿƚŚĂƚĂƌĞ
ŝŶĐŽƌƉŽƌĂƚĞĚŝŶĂƉƌŽƚĞŝŶŵŽĚŝĨŝĞĚĂĨƚĞƌ΀ϴϬ͕ϴϰ΁͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ
&ŝŐƵƌĞϳ͘ 'ĞŶĞƌĂůƐƚƌƵĐƚƵƌĞĂŶĚĞǆĂŵƉůĞƐŽĨĂŽŶĞͲƐƚĞƉ;ƚŽƉͿĂŶĚĂƚǁŽͲƐƚĞƉW
;ĐĞŶƚĞƌͿĂŶĚĂƉƉůŝĐĂƚŝŽŶƉƌŝŶĐŝƉůĞŽĨƚǁŽͲƐƚĞƉWW;ďŽƚƚŽŵͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮ
&ŝŐƵƌĞϴ͘ ^ƵŵŵĂƌǇŽĨƚŚĞĂŝŵƐŽĨƚŚŝƐƚŚĞƐŝƐ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳ
&ŝŐƵƌĞϵ͘ ďƵŶĚĂŶĐĞŽĨ^͘ŵĂƌŝŶŽŝĂŶĚĐŽůŽŶŝĂůW͘ƉŽƵĐŚĞƚŝŝĐĞůůƐĂƐǁĞůůĂƐƉĂƌƚŝĐƵůĂƚĞ
;ůĞĨƚͿĂŶĚĚŝƐƐŽůǀĞĚWhĐŽŶĐĞŶƚƌĂƚŝŽŶƐ;ƌŝŐŚƚͿĚƵƌŝŶŐĂŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚ
ŝŶDĂƌĐŚϮϬϭϮĂƚƚŚĞEŽƌǁĞŐŝĂŶEĂƚŝŽŶĂůDĞƐŽĐŽƐŵĞŶƚĞƌ͕ƐƉĞŐƌĞŶĚ͘͘͘͘͘͘͘͘͘ϭϭϬ
&ŝŐƵƌĞϭϬ͘ KǀĞƌǀŝĞǁŽĨƚŚĞƉƌŽďĞĐŽŵƉŽŶĞŶƚƐ͕ƚŚĞƉƌŽďĞdDZͲWh͕ĂŶĚƚŚĞĐŽŶƚƌŽů
dDZͲ^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭϯ
&ŝŐƵƌĞϭϭ͘ WŽƐƐŝďůĞĐŽŶƐĞƋƵĞŶĐĞƐŽĨWhƵƉƚĂŬĞŝŶŽƌŐĂŶŝƐŵƐ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϬ
&ŝŐƵƌĞϭϮ͘ EůĂďĞůŝŶŐĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚ͘ŚĞůŐŽůĂŶĚŝĐƵƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϮ
&ŝŐƵƌĞϭϯ͘ WŽƚĞŶƚŝĂůŵŽĚŝĨŝĐĂƚŝŽŶƐŽĨWdƚŚĂƚĐŽŶƚĂŝŶĂƚĞƌŵŝŶĂůĂůŬǇŶĞ;Ϳ͕ƚĞƚƌĂǌŝŶĞ;Ϳ͕
ĐǇĐůŽŽĐƚĞŶĞ;Ϳ͕ŽƌƐƚĂďůĞŝƐŽƚŽƉĞƐ;Ϳ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϱ
&ŝŐƵƌĞϭϰ͗^ĐŚĞŵĂƚŝĐƐƵŵŵĂƌǇŽĨĐŽƌĞƌĞƐƵůƚƐ͘͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮϳ
ďďŝůĚƵŶŐϭϱ͗^ĐŚĞŵĂƚŝƐĐŚĞƵƐĂŵŵĞŶĨĂƐƐƵŶŐĚĞƌǌĞŶƚƌĂůĞŶƌŐĞďŶŝƐƐĞ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯϬ
,1752'8&7,21 


 ,1752'8&7,21
 &KHPLFDOGHIHQVHRI PDULQHSK\WRSODQNWRQ
KĐĞĂŶƐĐŽŶƚĂŝŶĂŐƌĞĂƚĚŝǀĞƌƐŝƚǇŽĨůŝĨĞĂŶĚŚĂƌďŽƌƚŚĞŚĂďŝƚĂƚĨŽƌƉůĂŶŬƚŽŶ͕ǁŚŝĐŚĐŽŵƉƌŝƐĞƐĂůů
ĨƌĞĞͲĨůŽĂƚŝŶŐŽƌŐĂŶŝƐŵƐ͘ƵƚŽƚƌŽƉŚŝĐďĂĐƚĞƌŝĂ͕ŵŝĐƌŽĂůŐĂĞ͕ĂŶĚĚŝŶŽĨůĂŐĞůůĂƚĞƐ ĨŽƌŵƚŚĞďĂƐŝƐŽĨ
ƉŚǇƚŽƉůĂŶŬƚŽŶĂŶĚĐŽŶƚƌŝďƵƚĞ ƚŽ ƚŚŝƐĚŝǀĞƌƐŝƚǇ͘EƵŵĞƌŝĐĂůůǇ͕ ƚŚĞŵŽƐƚĂďƵŶĚĂŶƚƉŚǇƚŽƉůĂŶŬƚŽŶ
ŐƌŽƵƉŝƐƌĞƉƌĞƐĞŶƚĞĚďǇƚŚĞƉƌŽŬĂƌǇŽƚŝĐĐǇĂŶŽďĂĐƚĞƌŝĂ΀ϭ΁͘dŚĞƚŚƌĞĞĚŽŵŝŶĂŶƚĞƵŬĂƌǇŽƚŝĐƉŚǇƚŽͲ
ƉůĂŶŬƚŽŶ ĐůĂĚĞƐ ĂƌĞ ĚŝĂƚŽŵƐ͕ ĚŝŶŽĨůĂŐĞůůĂƚĞƐ͕ ĂŶĚ ĐŽĐĐŽůŝƚŚŽƉŚŽƌĞƐ ΀ϭ΁͘ ŝĂƚŽŵƐ͕ Ă ĐůĂƐƐ ŽĨ
ƵŶŝĐĞůůƵůĂƌ ĂůŐĂĞǁŝƚŚ ƐŝůŝĐŝĨŝĞĚ ĐĞůůǁĂůůƐ ĂŶĚ Ă ŚƵŐĞ ǀĂƌŝĞƚǇ ŽĨ ƐŚĂƉĞƐ ;&ŝŐƵƌĞ ϭͿ͕ ĂƌĞ ĨŽƵŶĚ ŝŶ
ŵĂƌŝŶĞĂŶĚĨƌĞƐŚǁĂƚĞƌĂŶĚĐĂŶďĞĞŝƚŚĞƌĨƌĞĞͲůŝǀŝŶŐŝŶƚŚĞǁĂƚĞƌĐŽůƵŵŶŽƌĨŽƌŵďŝŽĨŝůŵƐŽŶĂ
ƐŽůŝĚƐƵďƐƚƌĂƚƵŵ΀ϭ΁͘dŚĞǇĂƌĞŬĞǇƉůĂǇĞƌƐŝŶƚŚĞŵĂƌŝŶĞĨŽŽĚǁĞď;&ŝŐƵƌĞϮͿĂƐƚŚĞǇĐŽŶƚƌŝďƵƚĞƚŽ
ĂůŵŽƐƚϰϬйŽĨŐůŽďĂůŽĐĞĂŶŝĐƉƌŝŵĂƌǇƉƌŽĚƵĐƚŝǀŝƚǇ΀Ϯ΁͘


 
&ŝŐƵƌĞϭ͘ >ŝŐŚƚŵŝĐƌŽƐĐŽƉǇŝŵĂŐĞŽĨƚŚĞĚŝĂƚŽŵWŚĂĞŽĚĂĐƚǇůƵŵƚƌŝĐŽƌŶƵƚƵŵ;ƚŽƉůĞĨƚͿ͕ĂůŐĂůďůŽŽŵŽĨ^ŬĞůĞƚŽŶĞŵĂĐŽƐƚĂƚƵŵ
ĂƌŽƵŶĚŽƌŶǁĂůůĂŶĚƚŚĞƐŽƵƚŚŽĨtĂůĞƐ ŝŶDĂƌĐŚϮϬϭϭ ΀ϯ΁ ;ďŽƚƚŽŵůĞĨƚͿ͕ĂŶĚĚŝĨĨĞƌĞŶƚĚŝĂƚŽŵƐƚƌƵĐƚƵƌĞƐĚƌĂǁŶ
ϭϵϬϰďǇƌŶƐƚ,ĂĞĐŬĞů΀ϰ΁;ƌŝŐŚƚͿ͘

 ,1752'8&7,21
 

ĐŚĂƌĂĐƚĞƌŝƐƚŝĐĨĞĂƚƵƌĞĨŽƌƐŽŵĞĚŝĂƚŽŵƐƉĞĐŝĞƐŝƐƚŚĞĨŽƌŵĂƚŝŽŶŽĨĂůŐĂůďůŽŽŵƐĂƌŽƵŶĚĐŽĂƐƚƐ
ĂŶĚ ŝŶ ƚŚĞŽƉĞŶǁĂƚĞƌ͘ /Ŷ ƚŚĞŶŽƌƚŚͲĞĂƐƚƚůĂŶƚŝĐ ĂŶĚĂƐƐŽĐŝĂƚĞĚĐŽĂƐƚƐ ƚŚĞǇ ƚǇƉŝĐĂůůǇŽĐĐƵƌĂƐ
ƐƉƌŝŶŐďůŽŽŵƐǁŚĞŶƚŚĞŶƵƚƌŝĞŶƚŝŶƚĂŬĞŝƐŚŝŐŚĂŶĚƚŚĞŚĞƌďŝǀŽƌŽƵƐŐƌĂǌĞƌƉŽƉƵůĂƚŝŽŶĂŶĚĂĐƚŝǀŝͲ
ƚǇ ŝƐ ůŽǁ ;&ŝŐƵƌĞϭ͕ďŽƚƚŽŵ ůĞĨƚͿ ΀ϱ΁͘ŵŽŶŐ ƚŚĞŐƌĂǌĞƌƐ ĐŽƉĞƉŽĚƐ͕Ă ĐůĂƐƐŽĨ ƐŵĂůů ĐƌƵƐƚĂĐĞĂŶƐ
ǁŝƚŚĂƵƐƵĂůůĞŶŐƚŚŽĨϭƚŽϮŵŵ΀ϲ΁͕ďĞůŽŶŐƚŽƚŚĞŵĂŝŶƉƌĞĚĂƚŽƌƐŽĨĚŝĂƚŽŵƐ;&ŝŐƵƌĞϮͿ͘

 
&ŝŐƵƌĞϮ͘ dŚĞĐůĂƐƐŝĐĂůǀŝĞǁŽĨƚŚĞŵĂƌŝŶĞĨŽŽĚǁĞďĂĨƚĞƌ,ĂƌĚǇ͕ϭϵϱϲ΀ϳ΁;ůĞĨƚͿĂŶĚůŝŐŚƚŵŝĐƌŽƐĐŽƉǇŝŵĂŐĞŽĨƚŚĞĐŽƉĞƉŽĚ
ĐĂƌƚŝĂ ƚŽŶƐĂ ;ƌŝŐŚƚͿ͘ dŚĞ ďŽǆ ŝŶƐŝĚĞ ƚŚĞŵĂƌŝŶĞ ĨŽŽĚǁĞď ŚŝŐŚůŝŐŚƚƐ ƚŚĞ ƉƌĞĚĂƚŽƌͲƉƌĞǇ ƌĞůĂƚŝŽŶ ŽĨ ĐŽƉĞƉŽĚƐ ĂŶĚ
ƉŚǇƚŽƉůĂŶŬƚŽŶŝŶĐůƵĚŝŶŐĚŝĂƚŽŵƐ͘
ŝĨĨĞƌĞŶƚ ĚĞĨĞŶƐĞ ƐƚƌĂƚĞŐŝĞƐ ŽĨ ƚŚĞ ƉŚǇƚŽƉůĂŶŬƚŽŶ ŚĂǀĞ ďĞĞŶ ĚĞǀĞůŽƉĞĚ ĚƵƌŝŶŐ ĞǀŽůƵƚŝŽŶ
ŝŶĐůƵĚŝŶŐŵŽƌƉŚŽůŽŐŝĐĂůĨĞĂƚƵƌĞƐƐƵĐŚĂƐŵĞĐŚĂŶŝĐĂůĚĞĨĞŶƐĞŝŶĨŽƌŵŽĨƐŝůŝĐŝĨŝĞĚĐĞůůǁĂůůƐŽĨĚŝĂͲ
ƚŽŵƐ΀ϴ΁;&ŝŐƵƌĞϭ͕ƌŝŐŚƚͿŽƌĨŽƌŵĂƚŝŽŶŽĨůĂƌŐĞĐŽůŽŶŝĞƐĐŽŶĐĞŶƚƌĂƚĞĚŝŶǀŽůƵŵŝŶŽƵƐƉŽůǇƐĂĐĐŚĂͲ
ƌŝĚĞƐƉŚĞƌŝĐĂůƐŚĞůůƐ;Ğ͘Ő͕͘ŝŶWŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝͿ͕ǁŚŝĐŚĐĂŶŶŽƚďĞŝŶŐĞƐƚĞĚďǇƚŚĞĐŽŵƉĂƌĂďůǇ
ƐŵĂůůŚĞƌďŝǀŽƌĞƐ΀ϵ΁͘
ĐŚĞŵŝĐĂůĚĞĨĞŶƐĞƐƚƌĂƚĞŐǇĐŽŵƉƌŝƐĞƐ ůŝďĞƌĂƚŝŽŶŽĨƚŽǆŝĐƐƵďƐƚĂŶĐĞƐƐƵĐŚĂƐĚŽŵŽŝĐĂĐŝĚĨƌŽŵ
WƐĞƵĚŽͲŶŝƚǌƐĐŚŝĂ ŵƵůƚŝƐĞƌŝĞƐ ΀ϭϬ͕ϭϭ΁ Žƌ ƉĂƌĂůǇƚŝĐ ƐŚĞůůĮƐŚ ƚŽǆŝŶƐ ;Ğ͘Ő͕͘ ƐĂǆŝƚŽǆŝŶͿ ŽĨ ƚŚĞ ŐĞŶƵƐ
ůĞǆĂŶĚƌŝƵŵ ;ƌĞǀŝĞǁĞĚ ŝŶ ΀ϭϮ͕ϭϯ΁Ϳ͘ dŚŝƐ ĐŽŶƐƚŝƚƵƚŝǀĞ ĐŚĞŵŝĐĂů ĚĞĨĞŶƐĞ ďĂƐĞƐ ŽŶ ƚŚĞ ƐƚŽƌĂŐĞ ŽĨ
ƚŽǆŝĐ ƐƵďƐƚĂŶĐĞƐ ŝŶ ƚŚĞ ĐĞůů ΀ϭϮ΁͘ ZĞůĞĂƐĞ ŽĨ ƚŚĞƐĞ ƚŽǆŝŶƐ ĚƵƌŝŶŐ ƉŚǇƚŽƉůĂŶŬƚŽŶ ďůŽŽŵƐ ŵĂǇ
ƚŚƌĞĂƚĞŶ ƉƵďůŝĐ ŚĞĂůƚŚ ďǇ ďŝŽĂĐĐƵŵƵůĂƚŝŽŶ ŝŶ ƐŚĞůůĨŝƐŚ ĂŶĚ ĐĂƵƐĞ ŵĂƐƐŝǀĞ ĨŝƐŚ ŬŝůůƐ ĂŶĚ ƚŚƵƐ
ĐƌĞĂƚĞƐ ĞĐŽŶŽŵŝĐ ƉƌŽďůĞŵƐ ĨŽƌ ĨŝƐŚĞƌŝĞƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ĚŝƌĞĐƚ ĞĨĨĞĐƚƐ ŽŶ ƉƌĞĚĂƚŽƌƐ ĂƌĞ ƉŽŽƌůǇ
ƵŶĚĞƌƐƚŽŽĚ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϮ͕ϭϰ΁Ϳ͘
ZĞĐĞŶƚůǇ͕ĂůƐŽ ŝŶĚŝĐĂƚŝŽŶƐĨŽƌĂŶŝŶĚƵĐĞĚĐŚĞŵŝĐĂůĚĞĨĞŶƐĞƐƚƌĂƚĞŐǇďĂƐĞĚŽŶĚŽŵŽŝĐĂĐŝĚĨŽƌĂ
WƐĞƵĚŽͲŶŝƚǌƐĐŚŝĂƐƉĞĐŝĞƐŝŶƌĞƐƉŽŶƐĞƚŽĐŽƉĞƉŽĚƐǁĞƌĞƉƌĞƐĞŶƚĞĚ΀ϭϱ΁͘dŚŝƐĚĞĨĞŶƐĞŝƐŐĞŶĞƌĂůůǇ
ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ƉĞƌĐĞƉƚŝŽŶ ŽĨ ƐŝŐŶĂůƐ ĨƌŽŵ Ă ŚĞƌďŝǀŽƌĞ Žƌ ƉĂƚŚŽŐĞŶ ƚŚĂƚ ĐĂƵƐĞƐ ďŝŽƐǇŶƚŚĞƚŝĐ
ƵƉƌĞŐƵůĂƚŝŽŶ ŽĨ ŚĂƌŵĨƵů ŵĞƚĂďŽůŝƚĞƐ ΀ϭϮ΁͘ ůƐŽ ǁĂƚĞƌďŽƌŶĞ ĐƵĞƐ ĨƌŽŵ ƚŚĞ ĐŽƉĞƉŽĚ ͘ ƚŽŶƐĂ
ŝŶĚƵĐĞĚƉƌŽĚƵĐƚŝŽŶŽĨƉĂƌĂůǇƚŝĐƐŚĞůůĮƐŚ ƚŽǆŝŶƐ ůŝŬĞ ŝŶƚŚĞĚŝŶŽŇĂŐĞůůĂƚĞůĞǆĂŶĚƌŝƵŵŵŝŶƵƚƵŵ͕
ǁŚŝĐŚĐŽƌƌĞůĂƚĞĚǁŝƚŚŝŶĐƌĞĂƐĞĚƌĞƐŝƐƚĂŶĐĞƚŽĐŽƉĞƉŽĚŐƌĂǌŝŶŐ΀ϭϲ΁͘
,1752'8&7,21 


Ǉ ĐŽŶƚƌĂƐƚ͕ ĚƵƌŝŶŐ ĂĐƚŝǀĂƚĞĚ ĐŚĞŵŝĐĂů ĚĞĨĞŶƐĞ͕ ƉŽƚĞŶƚ ĐŽŵƉŽƵŶĚƐ ĂƌĞ ƉƌŽĚƵĐĞĚ ĨƌŽŵ ůĞƐƐ
ƉŽƚĞŶƚ ƐƚŽƌĂŐĞ ĨŽƌŵƐ ƵƉŽŶ ĐĞůů ĚŝƐƌƵƉƚŝŽŶ͕ ǁŚŝĐŚ ĚŝŵŝŶŝƐŚĞƐ ƚŚĞ ƌŝƐŬ ŽĨ ƐĞůĨͲƚŽǆŝĐŝƚǇ͘  ǁŝĚĞͲ
ƐƉƌĞĂĚƉƌŽƉŽƐĞĚĚĞĨĞŶƐĞŵŽĚĞů ĂŵŽŶŐŵĂƌŝŶĞ ĂůŐĂĞ ŝŶǀŽůǀĞƐ ĐůĞĂǀĂŐĞŽĨ ɴͲĚŝŵĞƚŚǇůƐƵůĨŽŶŝŽͲ
ƉƌŽƉŝŽŶĂƚĞ ;D^WͿďǇƚŚĞĞŶǌǇŵĞD^WͲůǇĂƐĞĂĨƚĞƌǁŽƵŶĚŝŶŐ͘ŽƚŚŽĨ ƚŚĞ ƌĞƐƵůƚŝŶŐƉƌŽĚƵĐƚƐ͕
ĚŝŵĞƚŚǇůƐƵůĨŝĚĞĂŶĚĂĐƌǇůĂƚĞ͕ƉŽƐƐŝďůǇĂĐƚĂƐĨĞĞĚŝŶŐĚĞƚĞƌƌĞŶƚƐ΀ϭϳ͕ϭϴ΁͘
ŶŽƚŚĞƌĂĐƚŝǀĂƚĞĚĚĞĨĞŶƐĞ ƐƚƌĂƚĞŐǇŚĂƐďĞĞŶ ƌĞƉŽƌƚĞĚ ĨŽƌĚŝĂƚŽŵƐ ΀ϭϵ͕ϮϬ΁͘dƌĂĚŝƚŝŽŶĂůůǇ͕ ƚŚĞƐĞ
ŵŝĐƌŽĂůŐĂĞĂƌĞĐŽŶƐŝĚĞƌĞĚĂƐďĞŶĞĨŝĐŝĂůĨŽŽĚƐŽƵƌĐĞĨŽƌĐŽƉĞƉŽĚƐ͕ǁŚŝĐŚďƵŝůĚƚŚĞďĂƐŝƐĨŽƌƚŽƉ
ĐŽŶƐƵŵĞƌƐ ĂŶĚ ƚŚƵƐ ĨŝƐŚĞƌŝĞƐ ;&ŝŐƵƌĞ Ϯ͕ ůĞĨƚͿ͕ ďƵƚ Ă ƐĞƌŝĞƐ ŽĨ ƐƚƵĚŝĞƐ ŽĨ ĚŝĂƚŽŵ ĞĨĨĞĐƚƐ ŽŶ ƚŚĞ
ƌĞƉƌŽĚƵĐƚŝǀĞ ƐƵĐĐĞƐƐ ŽĨ ĐŽƉĞƉŽĚƐ ƌĞǀĞĂůĞĚ ĚŝŵŝŶŝƐŚĞĚ ŚĂƚĐŚŝŶŐ ƐƵĐĐĞƐƐ ĂŶĚŵĂůĨŽƌŵĂƚŝŽŶƐ ŝŶ
ƚŚĞĐŽƉĞƉŽĚŽĨĨƐƉƌŝŶŐ;ƌĞǀŝĞǁĞĚŝŶ΀Ϯϭ΁Ϳ͘dŚĞƐĞĞĨĨĞĐƚƐŚĂĚŶĞǀĞƌďĞĞŶĚĞŵŽŶƐƚƌĂƚĞĚďĞĨŽƌĞƚŚĞ
ŝŶŝƚŝĂů ƐƚƵĚŝĞƐ ŽĨ ƚŚĞ ϭϵϵϬƚŚ ĨŽƌ ƵŶŝĐĞůůƵůĂƌ ĂůŐĂĞ ΀Ϯϭ΁͘ /Ŷ ϭϵϵϵ͕DŝƌĂůƚŽ Ğƚ Ăů͘ ŝƐŽůĂƚĞĚ ƚŚĞ ůŽǁ
ŵŽůĞĐƵůĂƌ ǁĞŝŐŚƚ ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ;WhƐͿ Ϯ͕ϰͬͲĚĞĐĂĚŝĞŶĂů ;Ϳ ĂŶĚ Ϯ͕ϰͬ͕ϳͲ
ĚĞĐƚƌŝĞŶĂů ;dͿ ĨƌŽŵ ƚŚĞ ĚŝĂƚŽŵƐ dŚĂůĂƐƐŝŽƐŝƌĂ ƌŽƚƵůĂ͕ ^͘ ĐŽƐƚĂƚƵŵ͕ ĂŶĚ WƐĞƵĚŽͲŶŝƚǌƐĐŚŝĂ
ĚĞůŝĐĂƚŝƐƐŝŵĂƚŚĂƚǁĞƌĞŵĂĚĞƌĞƐƉŽŶƐŝďůĞĨŽƌĂƌƌĞƐƚĞĚĞŵďƌǇŽŶŝĐĚĞǀĞůŽƉŵĞŶƚŝŶĐŽƉĞƉŽĚƐĂŶĚ
ƐĞĂƵƌĐŚŝŶƐ΀ϮϮ΁;&ŝŐƵƌĞϯͿ͘

&ŝŐƵƌĞϯ͘ 'ĞŶĞƌĂů ƐƚƌƵĐƚƵƌĞ ĂŶĚ ĞǆĂŵƉůĞƐ ŽĨ WhƐ͘ ůů WhƐ ĐŽŶƚĂŝŶ ƚŚĞ ĞƐƐĞŶƚŝĂů ƐƚƌƵĐƚƵƌĂů ɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞ
ĞůĞŵĞŶƚ ;Z с ĂůŬǇů͕ ĂůŬĞŶǇů͕ ĂůŬǇůͬĂůŬĞŶŽŝĐ ĂĐŝĚͿ ΀Ϯϯ΁͘ dŚĞɲ͕ɴͲĚŽƵďůĞ ďŽŶĚ ŝƐ ĂůǁĂǇƐ ƚƌĂŶƐͲĐŽŶƐƚŝƚƵƚĞĚ ;ƐĞĞ ĐŚĂƉƚĞƌ
ϭ͘Ϯ͘ϭͿ͘ĂŶĚdǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶŵĂƌŝŶĞĚŝĂƚŽŵƐďǇDŝƌĂůƚŽĞƚĂů͘΀ϮϮ΁͘
Wh ƉƌŽĚƵĐƚŝŽŶ ŽĐĐƵƌƐǁŝƚŚŝŶ ƐĞĐŽŶĚƐ ĂĨƚĞƌ ǁŽƵŶĚŝŶŐ ŽĨ ĚŝĂƚŽŵƐ ΀ϮϬ΁ ĂŶĚ ŝŶǀŽůǀĞƐ ĚŝĨĨĞƌĞŶƚ
ĞŶǌǇŵĂƚŝĐƉƌŽĐĞƐƐĞƐƌĞƐƉŽŶƐŝďůĞĨŽƌƌĞůĞĂƐĞĂŶĚƚƌĂŶƐĨŽƌŵĂƚŝŽŶŽĨĨĂƚƚǇĂĐŝĚƐ͕ǁŚŝĐŚŝƐƐƵŵŵĂͲ
ƌŝǌĞĚ ŝŶ ƚŚĞ ŶĞǆƚ ƐĞĐƚŝŽŶ͘ dŚĞ Wh ƉƌŽĚƵĐƚŝŽŶ ĂĨƚĞƌ ŵĞĐŚĂŶŝĐĂů ĚŝƐƌƵƉƚŝŽŶ ŽĨ ƉŚǇƚŽƉůĂŶŬƚŽŶ
;ƌĞĨĞƌƌĞĚĂƐƉĂƌƚŝĐƵůĂƚĞWhͿŝŶƐƵƌĨĂĐĞǁĂƚĞƌƐƌĂŶŐĞƐĨƌŽŵǌĞƌŽƵƉƚŽƉŝĐŽŵŽůĂƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ŝŶ ƚŚĞƚůĂŶƚŝĐKĐĞĂŶ ΀Ϯϰ΁ ;ĨŽƌĐĞůůƐхϭϬђŵͿĂŶĚŶĂŶŽŵŽůĂƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŝŶ ƚŚĞĚƌŝĂƚŝĐ^ĞĂ
΀Ϯϱ΁;ĨŽƌĐĞůůƐхϭ͘ϮђŵͿ͕ǁŚĞƌĞϮ͕ϰͲŚĞƉƚĂĚŝĞŶĂů;,ͿŝƐƚŚĞŵŽƐƚĂďƵŶĚĂŶƚŵĞƚĂďŽůŝƚĞ͘
dŚĞ ƉƌŽĚƵĐƚŝŽŶ ŽĨ ƚŚĞƐĞ ĂůĚĞŚǇĚĞƐ ǁĂƐ ŵĂŝŶůǇ ĂƚƚƌŝďƵƚĞĚ ƚŽ ŵĂƌŝŶĞ ĚŝĂƚŽŵƐ͕ ŝŶ ǁŚŝĐŚ Wh
ƉƌŽĚƵĐƚŝŽŶ ŝƐǁŝĚĞͲƐƉƌĞĂĚ͖ ƚŚĞŵĞƚĂďŽůŝƚĞƐŚĂǀĞďĞĞŶ ĨŽƵŶĚ ŝŶƉĞůĂŐŝĐ ƐƉĞĐŝĞƐ͕ ĨůŽĂƚŝŶŐ ŝŶ ƚŚĞ
ŽƉĞŶŽĐĞĂŶ͕ĂŶĚďĞŶƚŚŝĐĚŝĂƚŽŵƐ͕ůŝǀŝŶŐŽŶƚŚĞƐĞĚŝŵĞŶƚŽƌƐƵďͲƐĞĚŝŵĞŶƚůĂǇĞƌƐ΀Ϯϲ΁͘WhƐŚĂǀĞ
ĂůƐŽďĞĞŶĚĞƚĞĐƚĞĚŝŶĨƌĞƐŚǁĂƚĞƌĚŝĂƚŽŵƐ΀Ϯϲ͕Ϯϳ΁͕ŽƚŚĞƌŵŝĐƌŽĂůŐĂƐƉĞĐŝĞƐ΀Ϯϴ΁͕ĂŶĚŵĂĐƌŽĂůŐĂĞ
΀Ϯϵ͕ϯϬ΁͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ Wh ƉƌŽĚƵĐƚŝŽŶ ĂŶĚ ŽĐĐĂƐŝŽŶĂůůǇ ƉƌŽƉŽƐĞĚ ĞĐŽůŽŐŝĐĂů ĂŶĚ ďŝŽůŽŐŝĐĂů ĨƵŶĐͲ
ƚŝŽŶƐ ;Ğ͘Ő͕͘ ƉŚĞƌŽŵŽŶĞ ĂĐƚŝǀŝƚǇ͕ ĐŚĞŵŝĐĂů ĚĞĨĞŶƐĞ ĂŐĂŝŶƐƚ ƉƌĞĚĂƚŽƌƐ͕ ŝŶĐƌĞĂƐĞ ŽĨ ŝŶĨůĂŵŵĂƚŽƌǇ
ƉƌŽĐĞƐƐĞƐͿ ĂƌĞ ŬŶŽǁŶ ĨƌŽŵ ŽƚŚĞƌ ŽƌŐĂŶŝƐŵƐ ƐƵĐŚ ĂƐ ŵŽƐƐĞƐ ΀ϯϭ͕ϯϮ΁͕ ŚŝŐŚĞƌ ƉůĂŶƚƐ ΀ϯϯͲϯϱ΁͕
ŝŶƐĞĐƚƐ΀ϯϲ͕ϯϳ΁͕ĂŶĚŵĂŵŵĂůƐ΀ϯϴ΁͘KĐĐƵƌƌĞŶĐĞŽĨƚŚĞƐĞĂůĚĞŚǇĚĞƐŝŶĨŽŽĚƉƌŽĚƵĐƚƐ;Ğ͘Ő͕͘ďƌĞĂĚ͕
ĨŝƐŚͿ΀ϯϵͲϰϭ΁ĂŶĚŚĞĂƚĞĚŽŝů΀ϰϮ΁ŝƐŬŶŽǁŶĂƐǁĞůů͘
 ,1752'8&7,21
 

 %LRV\QWKHVLVELRORJLFDO IXQFWLRQV WDUJHWV DQGPRGHRI  DFWLRQRI  SRO\XQVDWXUDWHG
DOGHK\GHV
 %LRV\QWKHVLVRI 38$V
WhƐďŝŽƐǇŶƚŚĞƚŝĐĂůůǇ ĚĞƌŝǀĞ ĨƌŽŵŽǆŝĚĂƚŝǀĞ ƚƌĂŶƐĨŽƌŵĂƚŝŽŶŽĨ ĨƌĞĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ ĨĂƚƚǇ ĂĐŝĚƐ
;Wh&Ɛ͕&ŝŐƵƌĞϰͿ΀ϮϬ͕ϰϯ΁ĂŶĚƚŚƵƐďĞůŽŶŐƚŽƚŚĞĐůĂƐƐŽĨŽǆǇůŝƉŝŶƐ͘WhͲƉƌŽĚƵĐƚŝŽŶŝŶĚŝĂƚŽŵƐŝƐ
ŚŝŐŚůǇƐƉĞĐŝĞƐͲĂŶĚĞǀĞŶŝƐŽůĂƚĞͲĚĞƉĞŶĚĞŶƚ΀Ϯϯ΁ĂŶĚůŝŵŝƚĞĚďǇƚŚĞĂǀĂŝůĂďŝůŝƚǇŽĨƐƵďƐƚƌĂƚĞĨĂƚƚǇ
ĂĐŝĚƐ΀ϰϰ΁͘

&ŝŐƵƌĞϰ͘ ŝŽƐǇŶƚŚĞƐŝƐŽĨǀŽůĂƚŝůĞWhƐŝŶ^͘ĐŽƐƚĂƚƵŵͬd͘ƌŽƚƵůĂ;ƚŽƉͿĂŶĚƐŬĞƚĐŚĨŽƌƚŚĞďŝŽƐǇŶƚŚĞƐŝƐŽĨĚŝĨĨĞƌĞŶƚŽǆǇůŝƉŝŶƐŝŶ
^͘ ĐŽƐƚĂƚƵŵͬŚĂĞƚŽĐĞƌŽƐĂĨĨŝŶŝƐ ĂĨƚĞƌ ΀ϰϱ΁ ;ďŽƚƚŽŵͿ͘ŶǌǇŵĞĂĐƚŝǀŝƚŝĞƐ ĂƌĞŵĂƌŬĞĚ ŝŶ ŐƌĂǇďŽǆĞƐĂŶĚ ĨŽƌŵĂůďŽŶĚ
ĐůĞĂǀĂŐĞŽĨĨĂƚƚǇĂĐŝĚƐĂƌĞůĂďĞůĞĚǁŝƚŚŐƌĞĞŶͬďůƵĞůŝŶĞƐ;ƚŽƉͿ͘ŝŽƐǇŶƚŚĞƐŝƐŽĨWhƐĂŶĚŽƚŚĞƌŽǆǇůŝƉŝŶƐŝƐƉƌĞĐĞĚĞĚďǇ
ĨŽƌŵĂƚŝŽŶŽĨĨĂƚƚǇĂĐŝĚŚǇĚƌŽƉĞƌŽǆŝĚĞƐĨƌŽŵĨĂƚƚǇĂĐŝĚƐ;ŚĞƌĞĞǆĞŵƉůĂƌŝůǇƉƌĞƐĞŶƚĞĚĨŽƌW͖ƐƚĞƌĞŽĐŚĞŵŝƐƚƌǇŝƐŶŽƚ
ĐŽŶƐŝĚĞƌĞĚ͖ďŽƚƚŽŵͿ͘WhƐŚĂǀĞŶŽƚďĞĞŶĚĞƚĞĐƚĞĚŝŶŚĂĞƚŽĐĞƌŽƐĂĨĨŝŶŝƐ΀ϰϱ΁͘;ďďƌĞǀŝĂƚŝŽŶƐʹ,W>͗ŚǇĚƌŽƉĞƌŽǆŝĚĞ
ůǇĂƐĞ͖>Ky͗ůŝƉŽǆǇŐĞŶĂƐĞ͖>W͗ůŝƉĂƐĞͿ
/Ŷd͘ƌŽƚƵůĂ͕ĂŶĚdŽƌŝŐŝŶĂƚĞĨƌŽŵƚŚĞĨĂƚƚǇĂĐŝĚƐĂƌĂĐŚŝĚŽŶŝĐĂĐŝĚ;ϮϬ͗ϰʘϲ/ͿĂŶĚĞŝĐŽƐĂƉĞŶͲ
ƚĂĞŶŽŝĐĂĐŝĚ;W͕ϮϬ͗ϱʘϯͿ͕ƌĞƐƉĞĐƚŝǀĞůǇ΀ϮϬ΁͘WǁĂƐĂůƐŽĐŽŶĨŝƌŵĞĚƚŽďĞĐŽŶǀĞƌƚĞĚŝŶƚŽƚŚĞ
ƐŚŽƌƚĞƌĐŚĂŝŶWh,ŝŶ^͘ĐŽƐƚĂƚƵŵ΀ϰϲ΁͘Ϯ͕ϰͲŽĐƚĂĚŝĞŶĂů;KͿŝƐĚĞƌŝǀĞĚĨƌŽŵŚĞǆĂĚĞĐĂƚƌŝĞŶŽŝĐ
ĂĐŝĚ ;ϭϲ͗ϯʘϰͿ ŝŶ ^͘ ĐŽƐƚĂƚƵŵ ΀ϰϳ΁ ĂŶĚ d͘ ƌŽƚƵůĂ ΀ϰϴ΁ ĂŶĚ Ϯ͕ϰ͕ϳͲŽĐƚĂƚƌŝĞŶĂů ;KdͿ ĨƌŽŵ ƚŚĞ

/&ĂƚƚǇĂĐŝĚŶŽŵĞŶĐůĂƚƵƌĞ͗ŝŶƚŚĞĞǆĂŵƉůĞϮϬ͗ϰʘϲ͕ϮϬƌĞĨĞƌƐƚŽƚŚĞŶƵŵďĞƌŽĨĐĂƌďŽŶĂƚŽŵƐŽĨƚŚĞĨĂƚƚǇĂĐŝĚ͕ϰŝŶͲ
ĚŝĐĂƚĞƐƚŚĞŶƵŵďĞƌŽĨͲĚŽƵďůĞďŽŶĚƐĂŶĚʘϲƚŚĞƉŽƐŝƚŝŽŶŽĨƚŚĞĨŝƌƐƚĚŽƵďůĞďŽŶĚĐŽƵŶƚĞĚĨƌŽŵƚŚĞŵĞƚŚǇůĞŶĚ͘
,1752'8&7,21 


ĐŽƌƌĞƐƉŽŶĚŝŶŐƚĞƚƌĂĞŶŽŝĐĨĂƚƚǇĂĐŝĚ;ϭϲ͗ϰʘϭͿŝŶƚŚĞƐĂŵĞƐƉĞĐŝĞƐ΀ϰϲ͕ϰϵ΁;&ŝŐƵƌĞϰͿ͘dŚĞĚŝĞŶĂůƐ
ĂŶĚƚƌŝĞŶĂůƐĂƌĞƉƌĞƐƵŵĂďůǇƌĞůĞĂƐĞĚĂƐϮ͕ϰͲĂŶĚϮ͕ϰ͕ϳͲƐƚƌƵĐƚƵƌĞƐďƵƚŝƐŽŵĞƌŝǌĞƚŽƚŚĞĐŽƌͲ
ƌĞƐƉŽŶĚŝŶŐϮ͕ϰͲĂŶĚϮ͕ϰ͕ϳͲŝƐŽŵĞƌƐ΀ϰϳ͕ϱϬ΁͘ϰͲĂŶĚϰͲĚŝĞŶĂůƐĂŶĚƚƌŝĞŶĂůƐƐŚŽǁƚŚĞƐĂŵĞ
ĂŶƚŝƉƌŽůŝĨĞƌĂƚŝǀĞĂĐƚŝǀŝƚǇ΀ϱϭ΁͘ĞƐŝĚĞƐǀŽůĂƚŝůĞ͕ĂůƐŽƉŽůĂƌŽǆŽͲĂĐŝĚƐůŝŬĞϵͲŽǆŽͲŶŽŶĂͲϱ͕ϳͲĚŝĞŶŽŝĐ
ĂĐŝĚĚĞƌŝǀĞĚĨƌŽŵWŝŶƚŚĞĚŝĂƚŽŵW͘ƚƌŝĐŽƌŶƵƚƵŵĂŶĚϭϮͲŽǆŽͲĚŽĚĞĐĂͲϱ͕ϴ͕ϭϬͲƚƌŝĞŶŽŝĐĂĐŝĚ//
;ŶŽƚƐŚŽǁŶŝŶ&ŝŐƵƌĞϰͿĂƌĞŬŶŽǁŶ΀Ϯϯ΁͘
dŚĞ ƉƌĞĐƵƌƐŽƌ ĨĂƚƚǇ ĂĐŝĚƐ ĂƌĞ ƌĞůĞĂƐĞĚ ĨƌŽŵ ƉŚŽƐƉŚŽͲ ĂŶĚ ŐĂůĂĐƚŽůŝƉŝĚƐ ŝŵŵĞĚŝĂƚĞůǇ ĂĨƚĞƌ ĐĞůů
ĚŝƐƌƵƉƚŝŽŶƵƉŽŶǁŽƵŶĚŝŶŐ͘tŚĞƌĞĂƐŚĞǆĂĚĞĐĂƚƌŝĞŶŽŝĐĂŶĚŚĞǆĂƚĞƚƌĂĞŶŽŝĐĂĐŝĚƐŽƌŝŐŝŶĂƚĞĂůŵŽƐƚ
ĞǆĐůƵƐŝǀĞůǇ ĨƌŽŵ ĐŚůŽƌŽƉůĂƐƚŝĐ ŐĂůĂĐƚŽůŝƉŝĚƐ ǀŝĂ ŐĂůĂĐƚŽůŝƉĂƐĞ ĂĐƚŝǀŝƚǇ ΀ϰϲ͕ϱϮ΁͕ ƉŚŽƐƉŚŽůŝƉĂƐĞ Ϯ
ĂŶĚŐĂůĂĐƚŽůŝƉĂƐĞĂĐƚŝǀŝƚŝĞƐ ƌĞůĞĂƐĞĂƌĂĐŚŝĚŽŶŝĐĂĐŝĚĂŶĚWĨƌŽŵƚŚĞŚǇĚƌŽůǇƐŝƐŽĨ ƚŚĞĐŽƌƌĞƐͲ
ƉŽŶĚŝŶŐůŝƉŝĚƐ΀ϭϵ͕ϰϲ΁ŝŶ^͘ĐŽƐƚĂƚƵŵĂŶĚͬŽƌd͘ƌŽƚƵůĂ͘/ŶĂĨŝƌƐƚƐƚĞƉ͕ůŝƉŽǆǇŐĞŶĂƐĞ;>KyͿͲŵĞĚŝĂƚĞĚ
ŽǆŝĚĂƚŝŽŶŽĨWh&ƐůĞĂĚƐƚŽŚǇĚƌŽƉĞƌŽǆŝĚĞƐ;&ŝŐƵƌĞϰ͕ďŽƚƚŽŵͿĨŽůůŽǁĞĚďǇĂƐƉĞĐŝĞƐͲĚĞƉĞŶĚĞŶƚ
ďŝĨƵŶĐƚŝŽŶĂů>KyͲŽƌŚǇĚƌŽƉĞƌŽǆŝĚĞůǇĂƐĞͲŽƌŚĂůŽůǇĂƐĞͲŵĞĚŝĂƚĞĚĐůĞĂǀĂŐĞƚŽƚŚĞĐŽƌƌĞƐƉŽŶĚŝŶŐ
WhƐ΀ϰϯ͕ϱϯ͕ϱϰ΁͘
 %LRORJLFDOIXQFWLRQVRI 38$V
^ŝŶĐĞƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞĨŝƌƐƚĚŝĂƚŽŵͲĚĞƌŝǀĞĚWhƐďǇDŝƌĂůƚŽĞƚĂů͘ŝŶϭϵϵϵ΀ϮϮ΁;&ŝŐƵƌĞϯͿ͕
ĚŝĂƚŽŵͲĐŽƉĞƉŽĚŝŶƚĞƌĂĐƚŝŽŶƐĞǀŽůǀĞĚƚŽĂŚŝŐŚůǇŝŶǀĞƐƚŝŐĂƚĞĚƌĞƐĞĂƌĐŚĂƌĞĂ͘dŚĞĞĨĨĞĐƚƐŽĨWhͲ
ƉƌŽĚƵĐŝŶŐĚŝĂƚŽŵĚŝĞƚƐŽŶĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶŝŶĨŝĞůĚĂŶĚůĂďŽƌĂƚŽƌǇƐƚƵĚŝĞƐƌĞǀĞĂůĞĚŶĞŐĂͲ
ƚŝǀĞĞĨĨĞĐƚƐŽŶĐŽƉĞƉŽĚŐĂŵĞƚŽŐĞŶĞƐŝƐ͕ŐĂŵĞƚĞĨƵŶĐƚŝŽŶĂůŝƚǇ͕ ĞŵďƌǇŽŐĞŶĞƐŝƐĂŶĚĞŐŐŚĂƚĐŚŝŶŐ
ƐƵĐĐĞƐƐĂƐǁĞůů ĂƐ ŝŵƉĂŝƌĞĚĚĞǀĞůŽƉŵĞŶƚĂŶĚ ŝŶĚƵĐĞĚŵĂůĨŽƌŵĂƚŝŽŶƐ ŝŶ ƚŚĞĐŽƉĞƉŽĚŽĨĨƐƉƌŝŶŐ
;ƌĞǀŝĞǁĞĚ ŝŶ ΀Ϯϭ͕ϰϯ͕ϱϱ΁Ϳ͘ WhƐ ǁĞƌĞ ŵĂĚĞ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ƚŚĞƐĞ ĂŶƚŝͲƉƌŽůŝĨĞƌĂƚŝǀĞ ĂŶĚ
ƚĞƌĂƚŽŐĞŶŝĐĞĨĨĞĐƚƐ///΀ϮϮ͕ϱϲ΁ƚŚĂƚĞŶĂďůĞĂĚŝĂƚŽŵĚĞĨĞŶƐĞƐƚƌĂƚĞŐǇĂŐĂŝŶƐƚƉƌĞĚĂƚŽƌƐ;&ŝŐƵƌĞϱͿ͘

&ŝŐƵƌĞϱ͘ ^ĐŚĞŵĂƚŝĐ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨ ƚŚĞĞĐŽůŽŐŝĐĂů ƌŽůĞƐŽĨ WhƐ ŝŶĚŝĂƚŽŵͲƉůĂŶŬƚŽŶ ŝŶƚĞƌĂĐƚŝŽŶƐĂĨƚĞƌ >ĞĨůĂŝǀĞĂŶĚdĞŶͲ
,ĂŐĞ΀ϱϳ΁͘tŚŝƚĞĂƌƌŽǁƐŝŶĚŝĐĂƚĞŝŶƚĞƌĂĐƚŝŽŶƐďĞƚǁĞĞŶĚŝĂƚŽŵƐĂŶĚŐƌĂǌŝŶŐƉƌĞĚĂƚŽƌƐŽƌĐŽŵƉĞƚŝƚŽƌƐ͕ǁŚĞƌĞĂƐƐŽŵĞ
ŽĨǁŚŝĐŚĂƌĞƉƌŽďĂďůǇŵĞĚŝĂƚĞĚďǇWhƐ ;ďůĂĐŬĂƌƌŽǁƐͿ͘dŚĞŵĂŝŶĞĨĨĞĐƚƐ ŝŶĐůƵĚĞ ƌĞƉƌŽĚƵĐƚŝǀĞ ĨĂŝůƵƌĞ ŝŶƉƌĞĚĂƚŽƌƐ
;WhƐĂƐĚĞĨĞŶƐĞŵĞƚĂďŽůŝƚĞƐͿ͕ŐƌŽǁƚŚ ŝŶŚŝďŝƚŝŽŶŽĨĐŽŵƉĞƚŝŶŐŽƌŐĂŶŝƐŵƐ ;WhƐĂƐĂůůĞůŽĐŚĞŵŝĐĂůƐͿ͕ĂŶĚĐŽŶƚƌŽůŽĨ
ĚĞŐĞŶĞƌĂƚŝǀĞƉƌŽĐĞƐƐĞƐ;WhƐĂƐŝŶĨŽĐŚĞŵŝĐĂůƐŝŶĐĞůůͲƚŽͲĐĞůůĐŽŵŵƵŶŝĐĂƚŝŽŶͿ͘

///ŶƚŚĞĂůŐĂƐƚĞƌŝŽŶĞůůĂĨŽƌŵŽƐĂϭϮͲŽǆŽͲĚŽĚĞĐĂͲϱ͕ϴ͕ϭϬͲƚƌŝĞŶŽŝĐĂĐŝĚĚĞƌŝǀĞƐĨƌŽŵWŽƌĂƌĂĐŚŝĚŽŶŝĐĂĐŝĚ΀΁
///dĞƌĂƚŽŐĞŶƐĂƌĞƐƵďƐƚĂŶĐĞƐƚŚĂƚĐĂƵƐĞĐŽŶŐĞŶŝƚĂůĚĞĨĞĐƚƐŝŶƚŚĞŽĨĨƐƉƌŝŶŐŽĨŽƌŐĂŶŝƐŵƐǁŚĞŶƚŚĞǇĂƌĞĞǆƉŽƐĞĚ
ĚƵƌŝŶŐŐĞƐƚĂƚŝŽŶ΀΁͘
 ,1752'8&7,21
 

ǁŽƌůĚǁŝĚĞůĂďŽƌĂƚŽƌǇƐƚƵĚǇŝŶĚŝĐĂƚĞĚƚŚĞǁŝĚĞĚŝƐƚƌŝďƵƚŝŽŶŽĨƚĞƌĂƚŽŐĞŶŝĐĞĨĨĞĐƚƐ͗ϭϲĚŝĨĨĞƌĞŶƚ
ĐŽƉĞƉŽĚƐƉĞĐŝĞƐƐŚŽǁĞĚĂƌĞƐƉŽŶƐĞŝŶĞŐŐƉƌŽĚƵĐƚŝŽŶĂŶĚĞŐŐǀŝĂďŝůŝƚǇǁŚĞŶĨĞĚǁŝƚŚϭϲŽƵƚŽĨ
ϭϳĚŝĂƚŽŵĚŝĞƚƐĐŽŵƉĂƌĞĚƚŽŶŽŶͲĚŝĂƚŽŵĐŽŶƚƌŽůƐ΀ϱϴ΁͘EŽƚƚŚĞƐŝŶŐůĞĚŝĂƚŽŵĐĞůůďƵƚƌĂƚŚĞƌƚŚĞ
ĐŽŵŵƵŶŝƚǇďĞŶĞĨŝƚƐĨƌŽŵƚŚŝƐĚĞĨĞŶƐĞƐƚƌĂƚĞŐǇďǇƌĞĚƵĐŝŶŐƚŚĞŐƌĂǌŝŶŐƉƌĞƐƐƵƌĞŽĨƐƵďƐĞƋƵĞŶƚ
ŐĞŶĞƌĂƚŝŽŶƐŽĨĐŽƉĞƉŽĚƐ΀Ϯϭ΁͘
/ŶƉŚǇƐŝŽůŽŐŝĐĂůƐƚƵĚŝĞƐ͕ƚŚĞĚŝƌĞĐƚƌŽůĞŽĨWhƐƌĞǀĞĂůĞĚƚĞƌĂƚŽŐĞŶŝĐĞĨĨĞĐƚƐŽŶĐŽƉĞƉŽĚƐ΀ϱϲ͕ϱϵ΁͕
ƉŽůǇĐŚĂĞƚĞƐ͕ ƐĞĂƵƌĐŚŝŶƐ ĂŶĚŽƚŚĞƌŽƌŐĂŶŝƐŵƐ ;ƌĞǀŝĞǁĞĚ ŝŶ ΀Ϯϭ΁Ϳ͘ŵŽŶŐWhƐ͕ ŝƐ ƚŚĞďĞƐƚ
ƐƚƵĚŝĞĚŵĞƚĂďŽůŝƚĞ͘ĞƐŝĚĞƐďĞŝŶŐƚĞƌĂƚŽŐĞŶŝĐƚŽĐŽƉĞƉŽĚƐ͕ŝƚŝƐĐǇƚŽƚŽǆŝĐĂŶĚŝŶŚŝďŝƚƐƚŚĞŐƌŽǁƚŚ
ŽĨďĂĐƚĞƌŝĂĂŶĚĨƵŶŐŝ΀ϲϬ΁ĂŶĚŝŶĚƵĐĞƐĂƉŽƉƚŽƐŝƐŝŶĂŚƵŵĂŶĐĂŶĐĞƌĐĞůůůŝŶĞ΀ϮϮ΁͘
WhƐŽĨĚŝĨĨĞƌĞŶƚĐŚĂŝŶůĞŶŐƚŚƐĂŶĚƐŝĚĞĐŚĂŝŶƉŽůĂƌŝƚŝĞƐĂƌĞďŝŽĂĐƚŝǀĞ͖ƚŚƵƐĂĐƚŝǀŝƚǇŝƐƐƚƌƵĐƚƵƌĞ
ƐƉĞĐŝĨŝĐ ĂŶĚ ĚĞƉĞŶĚƐ ŽŶ ƚŚĞ ƉƌĞƐĞŶĐĞ ŽĨ ĂŶ ɲ͕ɴ͕ɶ͕ɷͲ Žƌ Ăƚ ůĞĂƐƚ ĂŶɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞ
ŵŽƚŝǀĞ͕ǁŚĞƌĞĂƐƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĂƌĞŶŽƚĂĐƚŝǀĞ΀ϱϭ͕ϲϬ΁͘
tŚŝůĞ WhƐ ĐĂŶ ĞǆƉůĂŝŶ ƐĞǀĞƌĂů ƐƚƵĚŝĞƐ ŽĨ ƉŽŽƌ ĐŽƉĞƉŽĚ ƌĞƉƌŽĚƵĐƚŝŽŶ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ĚŝĂƚŽŵ
ĚŝĞƚƐ͕ ƚŚĞŝƌĂĚǀĞƌƐĞĞĨĨĞĐƚ ŝƐŶŽƚƵŶŝǀĞƌƐĂů͘ ^ŽŵĞ ůĂďŽƌĂƚŽƌǇĂŶĚĞƐƉĞĐŝĂůůǇ ĨŝĞůĚ ƐƚƵĚŝĞƐ ΀ϲϭͲϲϱ΁
ĨĂŝůĞĚƚŽƐŚŽǁĂĚŝƌĞĐƚĐŽƌƌĞůĂƚŝŽŶďĞƚǁĞĞŶWhƉƌŽĚƵĐƚŝŽŶĂŶĚƌĞƉƌŽĚƵĐƚŝǀĞĨĂŝůƵƌĞŝŶĐŽƉĞƉŽĚƐ
ĂŶĚƚŚƵƐ͕ƚŚĞĂŶƚŝͲƉƌŽůŝĨĞƌĂƚŝǀĞƌŽůĞŽĨWhƐƌĞŵĂŝŶƐĐŽŶƚƌĂĚŝĐƚŽƌǇ΀Ϯϭ͕ϰϯ͕ϰϰ΁͘
ĐŽƵƉůĞŽĨĂůƚĞƌŶĂƚŝǀĞĞǆƉůĂŶĂƚŝŽŶƐ͕ŝŶĐůƵĚŝŶŐůŝƉŝĚƉĞƌŽǆŝĚĂƚŝŽŶƉƌŽĚƵĐƚƐŽƚŚĞƌƚŚĂŶWhƐ͕ǁĞƌĞ
ŵĂĚĞ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ƚŚĞ ŽďƐĞƌǀĞĚ ƚĞƌĂƚŽŐĞŶŝĐ ĞĨĨĞĐƚƐ ΀ϰϱ΁͗ >KyͲŝŶĚƵĐĞĚ ŚŝŐŚĞƌ ŵŽůĞĐƵůĂƌ
ǁĞŝŐŚƚŽǆǇůŝƉŝŶƐ ůŝŬĞ ĨĂƚƚǇĂĐŝĚŚǇĚƌŽƉĞƌŽǆŝĚĞƐ ;ƚŚĞƐĞ ŝŶĐůƵĚĞ ƚŚĞƉƌĞĐƵƌƐŽƌƐŽĨWhƐͿ͕ŚǇĚƌŽǆͲ
ŝĚĞƐ͕ĂŶĚĞƉŽǆǇĂůĐŽŚŽůƐ;&ŝŐƵƌĞϰ͕ďŽƚƚŽŵͿ΀ϰϰ͕ϰϱ͕ϲϲ΁ĂƐǁĞůůĂƐŚŝŐŚůǇƌĞĂĐƚŝǀĞŽǆǇŐĞŶƐƉĞĐŝĞƐ
;ZK^Ϳ͕ƐƵĐŚĂƐƚŚĞŚǇĚƌŽǆǇůƌĂĚŝĐĂů΀ϰϱ΁͕ŚĂǀĞďĞĞŶĐŽŶƐŝĚĞƌĞĚĂƐƚƌŝŐŐĞƌ͘ůƐŽĚĞƉůĞƚŝŽŶŽĨWh&Ɛ
΀ϰϰ΁͕ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚŚĞ ŶƵƚƌŝƚŝŽŶĂů ƋƵĂůŝƚǇ ŽĨ ƵŶŝĐĞůůƵůĂƌ ĂůŐĂĞ ŝŶ ŐĞŶĞƌĂů ΀ϲϳ΁͕ ƉŽŽƌ ŶƵƚƌŝĞŶƚ
ƵƉƚĂŬĞĚƵĞƚŽƌĂƉŝĚŐƵƚƉĂƐƐĂŐĞƚŝŵĞŽĨĐĞƌƚĂŝŶĚŝĂƚŽŵƐƉĞĐŝĞƐ΀ϲϴ΁͕ĂŶĚĐŽŵďŝŶĂƚŝŽŶƐŽĨƚŚĞƐĞ
ŵĞƚĂďŽůŝƚĞƐĂŶĚĞĨĨĞĐƚƐǁĞƌĞĐŽŶƐŝĚĞƌĞĚ͘
dŚĞŵŽƐƚŝŶǀĞƐƚŝŐĂƚĞĚĨƵŶĐƚŝŽŶŽĨĚŝĂƚŽŵͲĚĞƌŝǀĞĚWhƐŝƐƚŚĞŝƌƌŽůĞŝŶĐŚĞŵŝĐĂůĚĞĨĞŶƐĞĂŐĂŝŶƐƚ
ĐŽƉĞƉŽĚƐ͘,ŽǁĞǀĞƌ͕ĞǀŝĚĞŶĐĞĨŽƌƚŚĞŝƌĨƵŶĐƚŝŽŶŝŶŝŶƚƌĂͲĂŶĚŽƚŚĞƌŝŶƚĞƌƐƉĞĐŝĨŝĐŝŶƚĞƌĂĐƚŝŽŶƐŚĂƐ
ďĞĞŶ ƐƵŐŐĞƐƚĞĚ ;ƌĞǀŝĞǁĞĚ ŝŶ ΀ϱϳ΁͕ &ŝŐƵƌĞ ϱͿ͘ dŚŝƐ ĐŽŶĐĞƉƚ ǁĂƐ ƐƵƉƉŽƌƚĞĚ ďǇ sŝĚŽƵĚĞǌ ĂŶĚ
WŽŚŶĞƌƚ ΀ϲϵ΁͕ǁŚŽĚĞƐĐƌŝďĞĚ ĨŽƌ ƚŚĞ ĨŝƌƐƚ ƚŝŵĞĂ ƌĞůĞĂƐĞŽĨ WhƐďǇ ŝŶƚĂĐƚ^͘ ĐŽƐƚĂƚƵŵ ĐĞůůƐ ŝŶ
ůĂďŽƌĂƚŽƌǇƐƚƵĚŝĞƐ͘dŚĞƌĞďǇŝƚǁĂƐĚĞŵŽŶƐƚƌĂƚĞĚƚŚĂƚWhƐĚŽŶŽƚŽŶůǇŽĐĐƵƌƵƉŽŶǁŽƵŶĚŝŶŐŽĨ
ĚŝĂƚŽŵĐĞůůƐďƵƚĂƌĞĂůƐŽĂĐƚŝǀĞůǇ ƌĞůĞĂƐĞĚ ŝŶ ƚŚĞ ůĂƚĞƐƚĂƚŝŽŶĂƌǇƉŚĂƐĞŽĨ ƚŚĞ ŝŶƚĂĐƚĂůŐĂĞ ΀ϲϵ΁͘
>ĂƚĞƌ͕ƚŚĞĂĐƚŝǀĞƌĞůĞĂƐĞǁĂƐĐŽŶĨŝƌŵĞĚŝŶŵĞƐŽĐŽƐŵ;ůĂƌŐĞĞŶĐůŽƐƵƌĞƐĨŝůůĞĚǁŝƚŚƐĞĂǁĂƚĞƌͿĂŶĚ
ĨŝĞůĚ ƐƚƵĚŝĞƐ ΀Ϯϱ͕ϳϬ΁͘ dŚŝƐ ŵĂǇ ƉŽŝŶƚ ƚŽǁĂƌĚƐ WhƐ͛ ƉŽƚĞŶƚŝĂů ƚŽ ŝŶŝƚŝĂƚĞ ƚĞƌŵŝŶĂƚŝŽŶ ŽĨ ĂůŐĂů
ďůŽŽŵƐďǇĐĞůů ůǇƐŝƐ ΀Ϯϱ͕ϲϵ͕ϳϭ͕ϳϮ΁͘ƵƌŝŶŐĂďůŽŽŵ͕ ƐƚƌĞƐƐĂŶĚ ĐĞůů ůǇƐŝƐ ƌĂƚĞƐ ŝŶĐƌĞĂƐĞĂŶĚWh
ĐŽŶĐĞŶƚƌĂƚŝŽŶŵĂǇĞǆĐĞĞĚĂ ƚŚƌĞƐŚŽůĚĂŶĚƚƌŝŐŐĞƌƉŽƉƵůĂƚŝŽŶͲůĞǀĞů ĐĞůůĚĞĂƚŚ ΀ϳϭ΁͘sĂƌĚŝĞƚĂů͘
ƐƵŐŐĞƐƚĞĚĂĐĞůůͲƚŽͲĐĞůůƐŝŐŶĂůŝŶŐŵĞĐŚĂŶŝƐŵĨŽƌdŚĂůĂƐƐŝŽƐŝƌĂǁĞŝƐƐĨůŽŐŝŝĂŶĚW͘ƚƌŝĐŽƌŶƵƚƵŵ΀ϳϭ΁͘
dŚĞƌĞďǇ͕ƚƌŝŐŐĞƌĞĚŝŶƚƌĂĐĞůůƵůĂƌĐĂůĐŝƵŵƚƌĂŶƐŝĞŶƚƐĂŶĚƌĂƉŝĚĨŽƌŵĂƚŝŽŶŽĨŶŝƚƌŝĐŽǆŝĚĞ;EKͿďǇ
,1752'8&7,21 


Ă ĐĂůĐŝƵŵͲĚĞƉĞŶĚĞŶƚEKͲƐǇŶƚŚĂƐĞͲůŝŬĞ ĂĐƚŝǀŝƚǇ͘ ͲĐĂƵƐĞĚ ƐƚƌĞƐƐ ĐŽƵůĚďĞ ƚƌĂŶƐŵŝƚƚĞĚ ƚŽŶŽŶͲ
ĞǆƉŽƐĞĚĐĞůůƐďǇĂĚŝĨĨƵƐŝďůĞEKͲŝŶĚƵĐŝŶŐƐŝŐŶĂůĨƌŽŵƐƚƌĞƐƐĞĚĐĞůůƐŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ͕ĚĞŵŽŶƐƚƌĂͲ
ƚŝŶŐ ƚŚĞ ĞǆŝƐƚĞŶĐĞ ŽĨ Ă ƐŽƉŚŝƐƚŝĐĂƚĞĚ ƐƚƌĞƐƐ ƐƵƌǀĞŝůůĂŶĐĞ ƐǇƐƚĞŵ͘ WƌĞƚƌĞĂƚŵĞŶƚ ǁŝƚŚ ƐƵďůĞƚŚĂů
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨƐƚŝŵƵůĂƚĞĚƌĞƐŝƐƚĂŶĐĞƚŽƐƵďƐĞƋƵĞŶƚůĞƚŚĂůĚŽƐĞƐ͘dŚŝƐĂĚĚŝƚŝŽŶĂůůǇƐƵƉƉŽƌƚƐ
ƚŚĞŝĚĞĂƚŚĂƚWhƐŵĂǇƉůĂǇĂƌŽůĞĂƐŝŶĨŽĐŚĞŵŝĐĂůƐ/sŝŶŵĞĚŝĂƚŝŶŐƉůĂŶŬƚŽŶŝŶƚĞƌĂĐƚŝŽŶƐ΀ϳϭ΁͖ƚŚĞ
ƐĂŵĞƉŚĞŶŽŵĞŶŽŶǁĂƐĂůƐŽƉƌĞƐĞŶƚĞĚĨŽƌƚŚĞĚŝĂƚŽŵ^͘ĐŽƐƚĂƚƵŵ΀ϲϵ΁͘
WhƐ ŵĂǇ ĂĐƚ ĂƐ ĂůůĞůŽĐŚĞŵŝĐĂůƐs ŝŶ ŝŶƚĞƌƐƉĞĐŝĨŝĐ ƉŚǇƚŽƉůĂŶŬƚŽŶ ŝŶƚĞƌĂĐƚŝŽŶƐ ;&ŝŐƵƌĞ ϱͿ ďǇ
ƐƵƉƉƌĞƐƐŝŶŐ ƚŚĞŐƌŽǁƚŚŽĨŽƚŚĞƌƐƉĞĐŝĞƐ͘ ŝƐ ƚŚĞŵŽƐƚƉŽƚĞŶƚŐƌŽǁƚŚ ŝŶŚŝďŝƚŽƌĂŵŽŶŐWhƐ͕
ĂĨĨĞĐƚŝŶŐƚŚĞĚŝĂƚŽŵƐd͘ǁĞŝƐƐĨůŽŐŝŝ΀ϳϰ΁ĂŶĚ^͘ĐŽƐƚĂƚƵŵ΀Ϯϴ΁͕ƚŚĞĐŚůŽƌŽƉŚǇƚĞƵŶĂůŝĞůůĂƚĞƌƚŝŽͲ
ůĞĐƚĂ΀ϳϱ΁͕ƚŚĞĚŝŶŽĨůĂŐĞůůĂƚĞŵƉŚŝĚŝŶŝƵŵĐĂƌƚĞƌĂĞ΀ϳϱ΁͕ƚŚĞƉƌǇŵŶĞƐŝŽƉŚǇƚĞ/ƐŽĐŚƌǇƐŝƐŐĂůďĂŶĂ
΀ϳϱ΁͕ĂŶĚƐŽŵĞŵĂƌŝŶĞďĂĐƚĞƌŝĂ ΀ϳϲ΁͘ĞƐŝĚĞƐWhƐ͕ĂůƐŽWh&ƐŵĂǇŚĂǀĞĂŶĂůůĞůŽƉĂƚŚŝĐĞĨĨĞĐƚ
ŽŶďĂĐƚĞƌŝĂ;ƌĞǀŝĞǁĞĚŝŶ΀ϱϳ΁Ϳ͘
 7DUJHWVDQGPRGHRI DFWLRQRI SRO\XQVDWXUDWHGDOGHK\GHV
ĐƌŽůĞŝŶ͕ϰͲŚǇĚƌŽǆǇͲϮͲŶŽŶĞŶĂů ;,EͿ͕ĂŶĚĐƌŽƚŽŶĂůĚĞŚǇĚĞĂƌĞ ƚŚĞŵŽƐƚ ƌĞĂĐƚŝǀĞĂŶĚƚŽǆŝĐɲ͕ɴͲ
ƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ΀ϳϳ΁͘ dŚĞƐĞ ƐƵďƐƚĂŶĐĞƐ ĐŽŶƚƌŝďƵƚĞ ƚŽ ĞůĞĐƚƌŽƉŚŝůŝĐ ƐƚƌĞƐƐ ĂŶĚ ĚŝƐƌƵƉƚ
ŶŽƌŵĂů ĐĞůůƵůĂƌ ĨƵŶĐƚŝŽŶƐ ΀ϳϳ΁͘hŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͕ƉĂƌƚŝĐƵůĂƌůǇ ƚŚĞĂďŽǀĞŵĞŶƚŝŽŶĞĚ͕ŚĂǀĞ
ďĞĞŶƐŚŽǁŶƚŽĐŽǀĂůĞŶƚůǇƌĞĂĐƚǁŝƚŚŶƵĐůĞŽƉŚŝůŝĐĐĞŶƚĞƌƐŽĨĚŝǀĞƌƐĞďŝŽŵŽůĞĐƵůĞƐƐƵĐŚĂƐĂŵŝŶŽ
ĂĐŝĚƐ͕ƉĞƉƚŝĚĞƐ͕ƉƌŽƚĞŝŶƐ͕E͕ZE͕ůŝƉŝĚƐ͕ĂŶĚƉŚŽƐƉŚŽůŝƉŝĚƐ΀ϳϴ͕ϳϵ΁͘
dŚĞ ĂĐƚŝǀŝƚǇŽĨ ƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ;ϮͲĞŶĂůƐͿ ĂŶĚWhƐ ĐŽŶƚĂŝŶŝŶŐĂϮ͕ϰͲĚŝĞŶĂůŵŽƚŝǀĞ ;ǁŝƚŚ
ŽƉƚŝŽŶĂůŶŽŶͲĐŽŶũƵŐĂƚĞĚĚŽƵďůĞďŽŶĚƐͿĐĂŶďĞĂƚƚƌŝďƵƚĞĚƚŽƚŚĞĞůĞĐƚƌŽƉŚŝůŝĐDŝĐŚĂĞůĂĐĐĞƉƚŽƌ
ƐƚƌƵĐƚƵƌĂů ĞůĞŵĞŶƚ ƚŚĂƚ ƌĞĂĐƚƐǁŝƚŚ ĂĐĐĞƐƐŝďůĞ ŶƵĐůĞŽƉŚŝůĞƐ ƐƵĐŚ ĂƐ ƚŚŝŽů ĂŶĚ ĂŵŝŶĞ ŐƌŽƵƉƐ ŽĨ
ƉƌŽƚĞŝŶƐŽƌĂŵŝŶĞŐƌŽƵƉƐŽĨƚŚĞďĂƐĞƐŽĨEĂŶĚZE΀ϴϬ΁͘/ŶĐŽŶƚƌĂƐƚƚŽƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͕
ĐŽŶũƵŐĂƚŝŽŶŽĨƚŚĞĂůŬĞŶĞǁŝƚŚƚŚĞĐĂƌďŽŶǇůŐƌŽƵƉŵĂŬĞƐƚŚĞɴͲĐĂƌďŽŶƉŽƐŝƚŝǀĞůǇƉŽůĂƌŝǌĞĚ͘dŚƵƐ͕
ƚŚĞɴͲĐĂƌďŽŶďĞĐŽŵĞƐƚŚĞƉƌĞĨĞƌƌĞĚƐŝƚĞŽĨŶƵĐůĞŽƉŚŝůŝĐĂƚƚĂĐŬŽĨƐŽĨƚŶƵĐůĞŽƉŚŝůĞƐƐƵĐŚĂƐƚŚŝŽůƐ
΀ϴϭ͕ϴϮ΁͘/ŶƚŚŝƐϭ͕ϰͲDŝĐŚĂĞůͲƚǇƉĞĂĚĚŝƚŝŽŶs/͕ƚŚĞĂƌŝƐŝŶŐĞŶŽůŝƐƌĂƉŝĚůǇƚĂƵƚŽŵĞƌŝǌĞĚƚŽĂDŝĐŚĂĞůͲ
ƚǇƉĞƉƌŽĚƵĐƚ΀ϴϮ΁;&ŝŐƵƌĞϲ͕ƌŝŐŚƚƚŽƉͿ͘&Žƌɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐůŝŬĞ͕Ăϭ͕ϲͲĂĚĚŝƚŝŽŶ
ŝƐ ĂůƐŽ ƉŽƐƐŝďůĞ ΀ϴϰ΁ ;&ŝŐƵƌĞ ϲ͕ ƌŝŐŚƚ ďŽƚƚŽŵͿ͘ĐĐŽƌĚŝŶŐ ƚŽ WĞĂƌƐŽŶ͚Ɛ ĐŽŶĐĞƉƚ ŽĨŚĂƌĚ ĂŶĚ ƐŽĨƚ
ĂĐŝĚƐĂŶĚďĂƐĞƐ;,^Ϳ͕ƉƌŝŵĂƌǇĂŵŝŶĞƐĂƌĞŚĂƌĚĞůĞĐƚƌŽƉŚŝůĞƐĂŶĚƉƌĞĨĞƌĞŶƚŝĂůůǇƌĞĂĐƚǁŝƚŚƚŚĞ

/s/ŶĨŽĐŚĞŵŝĐĂůƐĐĂƌƌǇŝŶĨŽƌŵĂƚŝŽŶŝŶƚŚĞĐŚĞŵŝĐĂůŝŶƚĞƌĂĐƚŝŽŶďĞƚǁĞĞŶŽƌŐĂŶŝƐŵƐ͕ĞǀŽŬŝŶŐŝŶƚŚĞƌĞĐĞŝǀĞƌĂďĞŚĂǀĞͲ
ŝŽƌĂůŽƌƉŚǇƐŝŽůŽŐŝĐĂůƌĞƐƉŽŶƐĞƚŚĂƚŝƐĂĚĂƉƚŝǀĞƚŽŽŶĞŽƌďŽƚŚŽĨƚŚĞŝŶƚĞƌĂĐƚŝŽŶƉĂƌƚŶĞƌƐ΀΁͘
sůůĞůŽĐŚĞŵŝĐĂůƐĂƌĞƐĞĐŽŶĚĂƌǇŵĞƚĂďŽůŝƚĞƐŽĨƉůĂŶƚƐŽƌŵŝĐƌŽŽƌŐĂŶŝƐŵƐƚŚĂƚĂĨĨĞĐƚƚŚĞŐƌŽǁƚŚŽƌĚĞǀĞůŽƉŵĞŶƚŽĨ
ĐŽŵƉĞƚŝƚŽƌƐĐŽŵŵŽŶůǇŝŶĂŶĞŐĂƚŝǀĞŵĂŶŶĞƌ΀΁͘
s/dŚĞDŝĐŚĂĞůĂĚĚŝƚŝŽŶŝƐĂƌĞĂĐƚŝŽŶďĞƚǁĞĞŶĂͲ,ĂĐŝĚŝĐĐŽŵƉŽƵŶĚƚŚĂƚŝƐĞŶŽůŝǌĂďůĞĂƐDŝĐŚĂĞůĚŽŶŽƌĂŶĚĂ
ǀŝŶǇůŽŐŽƵƐĐĂƌďŽŶǇůĐŽŵƉŽƵŶĚĂƐDŝĐŚĂĞůĂĐĐĞƉƚŽƌ΀΁͘/ŶĂďƌŽĂĚĞƌƐĞŶƐĞĂůƐŽƌĞĂĐƚŝŽŶƐǁŝƚŚŽƚŚĞƌŶƵĐůĞŽƉŚŝůĞƐ
ůŝŬĞƚŚŝŽůƐďĞůŽŶŐƚŽƚŚŝƐƌĞĂĐƚŝŽŶƚǇƉĞĂŶĚĂƌĞƌĞĨĞƌƌĞĚƚŽĂƐDŝĐŚĂĞůͲƚǇƉĞĂĚĚŝƚŝŽŶ΀΁͖ƚŚŝƐƚĞƌŵŝƐĂůƐŽƵƐĞĚŚĞƌĞ͘
 ,1752'8&7,21
 

ĂůĚĞŚǇĚĞŵŽŝĞƚǇ ƚŽ ƵŶƐƚĂďůĞ ŚĞŵŝĂŵŝŶĂůƐ ƚŚĂƚ ĂƌĞ ĐŽŶǀĞƌƚĞĚ ƚŽ ŝŵŝŶĞƐ͕ ĂůƐŽ ŬŶŽǁŶ ĂƐ ^ĐŚŝĨĨ
ďĂƐĞƐ΀ϳϵ΁;&ŝŐƵƌĞϲ͕ůĞĨƚͿ͘

&ŝŐƵƌĞϲ͘ ZĞĂĐƚŝŽŶŽĨĂŶɲ͕ɴͲŽƌɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞ;ĚŽƚƚĞĚĚŽƵďůĞďŽŶĚͿǁŝƚŚĂƚŚŝŽůŐƌŽƵƉŽĨĐǇƐƚĞŝŶĞ;ďůƵĞͿŽƌ
ĂŵŝŶĞŐƌŽƵƉŽĨůǇƐŝŶĞ;ŐƌĞĞŶͿƚŚĂƚĂƌĞŝŶĐŽƌƉŽƌĂƚĞĚŝŶĂƉƌŽƚĞŝŶŵŽĚŝĨŝĞĚĂĨƚĞƌ΀ϴϬ͕ϴϰ΁͘&ŽƌƐŝŵƉůŝĐŝƚǇŽŶůǇŽŶĞŝŵŝŶĞ
ƐƚĞƌĞŽŝƐŽŵĞƌŝƐĚƌĂǁŶ͘;ďďƌĞǀŝĂƚŝŽŶʹZ͗ƌĞƐŝĚƵĞͿ
/ŶƉƌŽƚĞŝŶƐ͕DŝĐŚĂĞůĂĚĚƵĐƚĨŽƌŵĂƚŝŽŶǁŝƚŚƚŚŝŽůĂŶĚĂŵŝŶĞŐƌŽƵƉƐ͕ŝŵŝŶĞĨŽƌŵĂƚŝŽŶǁŝƚŚĂŵŝŶĞƐ͕
ĂƐǁĞůůĂƐĚŝǀĞƌƐĞĐǇĐůŝǌĂƚŝŽŶĂŶĚƐĞǀĞƌĂůƐƵďƐĞƋƵĞŶƚƌĞĂĐƚŝŽŶƐŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚĨŽƌƵŶƐĂƚƵͲ
ƌĂƚĞĚĂůĚĞŚǇĚĞƐ΀ϴϱ΁͘/ŶĚĞƚĂŝů͕ĨŽƌŵĞĚŝŵŝŶĞƐǁŝƚŚŝƐŽůĂƚĞĚĐǇƚŽĐŚƌŽŵĞĐĂŶĚƌŝďŽŶƵĐůĞĂƐĞ͕
ĐǇƐƚĞŝŶĞDŝĐŚĂĞůͲƚǇƉĞĂĚĚƵĐƚƐǁŝƚŚɴͲůĂĐƚŽŐůŽďƵůŝŶ͕ĂŶĚƉǇƌŝĚŝŶŝƵŵĂĚĚƵĐƚƐǁŝƚŚůǇƐŝŶĞ΀ϴϲ͕ϴϳ΁͘
&ŽƌEĂŶĚZE͕ϭ͕ϮͲĂĚĚŝƚŝŽŶƐŽĨĂŵŝŶĞŐƌŽƵƉƐŽĨŶƵĐůĞŽďĂƐĞƐŽŶɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ
ŝŶĐůƵĚŝŶŐ ĂŶĚ ϭ͕ϰͲDŝĐŚĂĞůͲƚǇƉĞ ĂĚĚŝƚŝŽŶƐ ďŽƚŚ ĨŽůůŽǁĞĚ ďǇ ŝŶƚƌĂŵŽůĞĐƵůĂƌ ĐǇĐůŝǌĂƚŝŽŶ ƌĞĂĐͲ
ƚŝŽŶƐ ǁĞƌĞ ƌĞƉŽƌƚĞĚ ΀ϴϭ͕ϴϴ͕ϴϵ΁͘ dŚĞƐĞ ĐŽǀĂůĞŶƚ ŵŽĚŝĨŝĐĂƚŝŽŶƐ ďǇ ƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ŵĂǇ
ĂůƚĞƌƚŚĞƐƚƌƵĐƚƵƌĞĂŶĚďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶŽĨƉƌŽƚĞŝŶƐ͕ĐĂƵƐĞŵƵƚĂƚŝŽŶƐŝŶE͕ďůŽĐŬƌĞƉůŝĐĂƚŝŽŶ͕
ĂŶĚŝŶĨůƵĞŶĐĞŐĞŶĞĞǆƉƌĞƐƐŝŽŶ΀ϳϴ΁͘DŽƌĞŽǀĞƌ͕ƚŚĞǇŚĂǀĞďĞĞŶƐŚŽǁŶƚŽƚƌŝŐŐĞƌĂǁŝĚĞƌĂŶŐĞŽĨ
ĂĚǀĞƌƐĞĞĨĨĞĐƚƐŝŶĐůƵĚŝŶŐŐĞŶĞƌĂůƚŽǆŝĐŝƚǇ͕ĚŝƐĞĂƐĞƐ͕ĂůůĞƌŐŝĐƌĞĂĐƚŝŽŶƐ͕ŵƵƚĂŐĞŶŝĐŝƚǇ͕ĂŶĚĐĂƌĐŝŶŽͲ
ŐĞŶŝĐŝƚǇ΀ϴϰ͕ϵϬ΁͘
ĞƐƉŝƚĞƚŚĞǁĞůůͲƌĞƐĞĂƌĐŚĞĚďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶƐŽĨWhƐŝŶƉůĂŶŬƚŽŶĐŽŵŵƵŶŝƚŝĞƐ͕ƚŚĞŝƌŵĞĐŚĂͲ
ŶŝƐŵƐŽĨĂĐƚŝŽŶs// ůĞĂĚŝŶŐ ƚŽ ƚŚĞŽďƐĞƌǀĞĚWhͲŝŶĚƵĐĞĚƉŚĞŶŽƚǇƉĞƐ ĂƌĞ ƐƚŝůůƉŽŽƌůǇƵŶĚĞƌƐƚŽŽĚ
΀ϱϱ΁͘dŚĞ ĨĞǁĂǀĂŝůĂďůĞ ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚWhƐ͛ŵŽĚĞŽĨĂĐƚŝŽŶs// ĂƌĞ ƐƵŵŵĂƌŝǌĞĚ ŝŶ ƚŚĞŶĞǆƚ
ƐĞĐƚŝŽŶ͘,ŽǁĞǀĞƌ͕ŵŽƐƚŽĨƚŚĞůŝƚĞƌĂƚƵƌĞŝƐƌĞƐƚƌŝĐƚĞĚƚŽĂĚĞƐĐƌŝƉƚŝǀĞůĞǀĞů͘dŚĞĐŽŵƉůĞǆůŝŶŬĂŐĞ
ďĞƚǁĞĞŶ ŝŶƚĞƌĂĐƚŝŽŶƐ ŽŶ Ă ŵŽůĞĐƵůĂƌ ůĞǀĞů ĂŶĚ ĐĞůůƵůĂƌ ĂŶĚ ƉŚǇƐŝŽůŽŐŝĐĂů ƌĞƐƉŽŶƐĞƐ ŝƐ ŝŶƐƵĨĨŝͲ
ĐŝĞŶƚůǇĐŚĂƌĂĐƚĞƌŝǌĞĚ͘

s//dŚĞŵŽĚĞŽĨĂĐƚŝŽŶŝƐĚĞĨŝŶĞĚĂƐĂďŝŽůŽŐŝĐĂůůǇƉůĂƵƐŝďůĞƐĞƌŝĞƐŽĨŬĞǇĞǀĞŶƚƐĂŶĚƉƌŽĐĞƐƐĞƐůĞĂĚŝŶŐƚŽĂĨƵŶĐƚŝŽŶĂů
ŽƌĂŶĂƚŽŵŝĐĂůĐŚĂŶŐĞĂƚƚŚĞĐĞůůƵůĂƌůĞǀĞů͘/ƚƐƚĂƌƚƐǁŝƚŚĞǆƉŽƐƵƌĞŽĨĂĐŚĞŵŝĐĂůƚŽĂůŝǀŝŶŐŽƌŐĂŶŝƐŵ͘/ŶĐŽŶƚƌĂƐƚ͕ƚŚĞ
ŵĞĐŚĂŶŝƐŵŽĨĂĐƚŝŽŶŝŵƉůŝĞƐĂŵŽƌĞĐŽŵƉƌĞŚĞŶƐŝǀĞĚĞƐĐƌŝƉƚŝŽŶŽĨĞǀĞŶƚƐŽŶĂŵŽůĞĐƵůĂƌůĞǀĞůĂŶĚŝŶĐůƵĚĞƐĂŵŽůĞͲ
ĐƵůĂƌƚĂƌŐĞƚ΀͕΁͘
,1752'8&7,21 


dŚĞŵŽĚĞŽĨ ĂĐƚŝŽŶŽĨWhƐ ŝŶƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐŵĂǇďĞ ĂƐĐƌŝďĞĚ ƚŽ ƚŚƌĞĞ ĞĨĨĞĐƚƐ͗ ;/Ϳ ĚŝƐͲ
ƌƵƉƚŝŽŶŽĨŝŶƚƌĂĐĞůůƵůĂƌĐĂůĐŝƵŵƐŝŐŶĂůŝŶŐ͕;//ͿŝŶĚƵĐƚŝŽŶŽĨĐǇƚŽƐŬĞůĞƚĂůŝŶƐƚĂďŝůŝƚǇ͕ĂŶĚ;///ͿƉƌŽŵŽͲ
ƚŝŽŶŽĨĂƉŽƉƚŽƚŝĐƉĂƚŚǁĂǇƐs///;ƌĞǀŝĞǁĞĚďǇĂůĚǁĞůů΀ϱϱ΁Ϳ͘
/ŶĞƵŬĂƌǇŽƚŝĐŽƌŐĂŶŝƐŵƐ͕ĐŚĂŶŐĞŽĨƚŚĞŝŶƚƌĂĐĞůůƵůĂƌĨƌĞĞͲĐĂůĐŝƵŵĐŽŶĐĞŶƚƌĂƚŝŽŶŝƐĂĐŽŵŵŽŶƐŝŐͲ
ŶĂůƉĂƌƚŝĐƵůĂƌůǇ ƌĞůĂƚĞĚƚŽ ƌĞƉƌŽĚƵĐƚŝǀĞĂŶĚĚĞǀĞůŽƉŵĞŶƚĂůƉƌŽĐĞƐƐĞƐ ΀ϱϱ΁͘ĂŶĚdƌĞĚƵĐĞĚ
ƚŚĞ ǀŽůƚĂŐĞͲŐĂƚĞĚ ĐĂůĐŝƵŵ ĐƵƌƌĞŶƚ ĂĐƚŝǀŝƚǇ ŽĨ ƚŚĞ ƉůĂƐŵĂ ŵĞŵďƌĂŶĞ ŝŶ ĂƐĐŝĚŝĂŶ ĞŵďƌǇŽƐ ĂŶĚ
ĂĐƚĞĚĂƐĨĞƌƚŝůŝǌĂƚŝŽŶĐŚĂŶŶĞůďůŽĐŬĞƌƐ΀ϵϯ΁͘ĞƐŝĚĞƐŝŶƚĞƌĨĞƌĞŶĐĞŝŶĐĂůĐŝƵŵƐŝŐŶĂůŝŶŐ͕WhƐŚĂǀĞ
ĂůƐŽ ďĞĞŶ ƌĞƉŽƌƚĞĚ ƚŽ ĂĨĨĞĐƚ ƚŚĞ ĐǇƚŽƐŬĞůĞƚŽŶ ΀ϲϬ͕ϵϯ΁͕ ǁŚŝĐŚ ŝƐ ĞƐƐĞŶƚŝĂů ƚŽ ĂůŵŽƐƚ Ăůů ĐĞůůƵůĂƌ
ĨƵŶĐƚŝŽŶƐ ŝŶĐůƵĚŝŶŐ ŵŝƚŽƚŝĐ ĞǀĞŶƚƐ ĂŶĚ ĐǇƚŽŬŝŶĞƐŝƐ ΀ϱϱ΁͘ ,ĂŶƐĞŶ Ğƚ Ăů͘ ĚĞŵŽŶƐƚƌĂƚĞĚ ŶĞŐĂƚŝǀĞ
ĞĨĨĞĐƚƐŽĨŽŶŬĞǇĞǀĞŶƚƐŽĨŵŝƚŽƚŝĐĐĞůůĚŝǀŝƐŝŽŶĂŶĚĐŽŵƉůĞƚĞŝŶŚŝďŝƚŝŽŶŽĨƚŚĞŬĞǇĐĞůůĐǇĐůĞ
ƌĞŐƵůĂƚŽƌ ĐǇĐůŝŶ ͬĐǇĐůŝŶͲĚĞƉĞŶĚĞŶƚ ŬŝŶĂƐĞ ϭ ;ĚŬϭͿ ĐŽŵƉůĞǆ ŝŶ ƐĞĂƵƌĐŚŝŶ ĞŵďƌǇŽƐ͖ ĚŬϭǁĂƐ
ŶŽƚĂďůĞƚŽŵĂŝŶƚĂŝŶŝƚƐŬŝŶĂƐĞĂĐƚŝǀŝƚǇďǇƉŚŽƐƉŚŽƌǇůĂƚŝŶŐƚŚĞŚŝƐƚŽŶĞ,ϭĂĨƚĞƌĐŽǀĂůĞŶƚƌĞĂĐƚŝŽŶ
ǁŝƚŚ  ΀ϵϰ΁͘ ^ƚĂŝŶŝŶŐ ŽĨ ĂŶƚŝďŽĚŝĞƐ ĂŐĂŝŶƐƚ ɲͲƚƵďƵůŝŶ ƌĞǀĞĂůĞĚ ƚŚĂƚ ͲŝŶĐƵďĂƚĞĚ ĞŐŐƐ ŶĞǀĞƌ
ĨŽƌŵĞĚ Ă ĚŝƐƚŝŶĐƚ ŵŝƚŽƚŝĐ ƐƉŝŶĚůĞ ΀ϵϰ΁͘ /Ŷ ƚŚĞ ĂƐĐŝĚŝĂŶ ŝŽŶĂ ŝŶƚĞƐƚŝŶĂůŝƐ͕  ĂĨĨĞĐƚĞĚ ƚŚĞ
ƌĞŽƌŐĂŶŝǌĂƚŝŽŶ ŽĨ ĂĐƚŝŶ ĨŝůĂŵĞŶƚƐ ĂŶĚŵŝƚŽĐŚŽŶĚƌŝĂůŵŝŐƌĂƚŝŽŶ ůĞĂĚŝŶŐ ƚŽ Ă ĚŝƐƚƵƌďĂŶĐĞ ŝŶ ĐĞůů
ĐůĞĂǀĂŐĞĂŶĚŝŶĚƵĐƚŝŽŶŽĨůĂƌǀĂůƚĞƌĂƚŽŐĞŶŝĐŝƚǇ΀ϵϯ΁͘
ĞůůĚĞĂƚŚĂƐĂĐŽŶƐĞƋƵĞŶĐĞŽĨĂƉŽƉƚŽƐŝƐĂŶĚƐŽŵĞƚŝŵĞƐŶĞĐƌŽƐŝƐs///ŚĂƐďĞĞŶƌĞƉŽƌƚĞĚŝŶĐŽƉĞͲ
ƉŽĚ ĂĚƵůƚ ƚŝƐƐƵĞ͕ ŝŶ ƉĂƌƚŝĐƵůĂƌ ŐŽŶĂĚƐ͕ ĂƐ ǁĞůů ĂƐ ŝŶ ĞĂƌůǇ ĐŽƉĞƉŽĚ ĂŶĚ ƐĞĂ ƵƌĐŚŝŶ ĞŵďƌǇŽŶŝĐ
ƐƚĂŐĞƐĂŶĚůĂƌǀĂĞŝŶƌĞƐƉŽŶƐĞƚŽĚŝĂƚŽŵƐŽƌ;ƌĞǀŝĞǁĞĚŝŶ΀ϱϱ΁Ϳ͘dǇƉŝĐĂůŚĂůůŵĂƌŬƐŽĨĂƉŽƉƚŽƐŝƐ
ŝŶĐůƵĚĞEůĂĚĚĞƌŝŶŐ͕ĐŚƌŽŵĂƚŝŶĚŝƐƉĞƌƐĂů͕ĂĐƚŝǀĂƚŝŽŶͬƌĞůĞĂƐĞŽĨĐĞƌƚĂŝŶƉƌŽƚĞŝŶƐ;Ğ͘Ő͕͘ĐĂƐƉĂƐĞƐ͕
ĐǇƚŽĐŚƌŽŵĞ ĐͿ ĂƐ ǁĞůů ĂƐ ĐŚĂŶŐĞ ŽĨ ƚŚĞŝƌ ŐĞŶĞ ĞǆƉƌĞƐƐŝŽŶ͕ ĂŶĚ ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ŵŽƌƉŚŽůŽŐŝĐĂů
ĐŚĂŶŐĞƐ ƚŚĂƚ ŚĂǀĞ ďĞĞŶ ƐŚŽǁŶ ŝŶ ƐĞĂ ƵƌĐŚŝŶ ĞŵďƌǇŽƐ ΀ϵϰͲϵϲ΁͕ ĂĚƵůƚ ĐŽƉĞƉŽĚƐ͕ ĂŶĚ ĐŽƉĞƉŽĚ
ĞŵďƌǇŽƐĂŶĚůĂƌǀĂĞ΀ϱϲ͕ϱϵ͕ϲϰ͕ϵϱ΁͘
/ŶŚƵŵĂŶƐĂŶĚĂŶŝŵĂůŵŽĚĞůƐ͕ƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĚĞƌŝǀĞĚĨƌŽŵůŝƉŝĚƉĞƌŽǆŝĚĂƚŝŽŶŝŶƚĞƌĨĞƌĞĚ
ǁŝƚŚĐĂůĐŝƵŵŚŽŵĞŽƐƚĂƐŝƐĂŶĚƚŚĞĨƵŶĐƚŝŽŶĂůƉƌŽƚĞŝŶŶĞƚǁŽƌŬŽĨƚŚĞĐǇƚŽƐŬĞůĞƚŽŶ΀ϵϬ΁ĂŶĚƚŚƵƐ
ŽǀĞƌůĂƉǁŝƚŚƚŚĞŽďƐĞƌǀĞĚĞĨĨĞĐƚƐŝŶƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐ͘
ƌĞĐĞŶƚůǇŝŶĐƌĞĂƐŝŶŐŶƵŵďĞƌŽĨƐƚƵĚŝĞƐĂĚĚƌĞƐƐĞƐƚŚĞŝŶĨůƵĞŶĐĞŽĨWhƐŽƌWhͲƉƌŽĚƵĐŝŶŐĚŝĂͲ
ƚŽŵƐŽŶƌĞŐƵůĂƚŝŽŶŽĨŐĞŶĞĞǆƉƌĞƐƐŝŽŶ΀ϵϲͲϭϬϭ΁͘ƐŝŶƚƌŽĚƵĐĞĚďĞĨŽƌĞ͕sĂƌĚŝĞƚĂů͘ĚĞŵŽŶƐƚƌĂƚĞĚ
ĂůƚĞƌĞĚ ĐĂůĐŝƵŵ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ĂŶĚEK ŐĞŶĞƌĂƚŝŽŶ ŝŶ W͘ ƚƌŝĐŽƌŶƵƚƵŵ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ΀ϳϭ΁͘ 
ƐƵďƐĞƋƵĞŶƚƚƌĂŶƐĐƌŝƉƚŽŵĞĂŶĂůǇƐŝƐ΀ϵϳ΁ƌĞǀĞĂůĞĚƚŚĂƚƚŚĞŐĞŶĞWƚEK͕ǁŚŝĐŚĞŶĐŽĚĞƐĂƉƌŽƚĞŝŶ
ŽĨƚŚĞŐƵĂŶŽƐŝŶĞƚƌŝƉŚŽƐƉŚĂƚĞͲďŝŶĚŝŶŐƉƌŽƚĞŝŶƐƵďĨĂŵŝůǇƚŚŽƵŐŚƚƚŽƉůĂǇĂƌŽůĞŝŶEKŐĞŶĞƌĂƚŝŽŶ͕
ŝƐƵƉƌĞŐƵůĂƚĞĚŝŶƌĞƐƉŽŶƐĞƚŽ͘WƚEKŽǀĞƌĞǆƉƌĞƐƐŝŶŐĐĞůůůŝŶĞƐĂƌĞŚǇƉĞƌƐĞŶƐŝƚŝǀĞƚŽǁŝƚŚ
ĂůƚĞƌĞĚ ĞǆƉƌĞƐƐŝŽŶ ŽĨ ƐƵƉĞƌŽǆŝĚĞ ĚŝƐŵƵƚĂƐĞ ĂŶĚŵĞƚĂĐĂƐƉĂƐĞƐ͖ ƚŚĞƐĞ ƉƌŽƚĞŝŶƐ ĂƌĞ ŝŶǀŽůǀĞĚ ŝŶ

s///ƉŽƉƚŽƐŝƐŝƐĂƉŚǇƐŝŽůŽŐŝĐĂůŵĞĐŚĂŶŝƐŵ͕ǁŚŝĐŚďĞůŽŶŐƐƚŽƉƌŽŐƌĂŵŵĞĚĐĞůůĚĞĂƚŚ͘/ƚŽĐĐƵƌƐŝŶŽƌŐĂŶŝƐŵƐƚŽ
ŵĂŝŶƚĂŝŶƚŚĞŝƌĨƵŶĐƚŝŽŶƚŚƌŽƵŐŚĞůŝŵŝŶĂƚŝŽŶŽĨƵŶǁĂŶƚĞĚĐĞůůƐ͘/ŶĐŽŶƚƌĂƐƚ͕ŶĞĐƌŽƐŝƐŝƐĂŶƵŶĐŽŶƚƌŽůůĞĚĨŽƌŵŽĨĐĞůů
ĚĞĂƚŚůŝŶŬĞĚƚŽƉĂƚŚŽůŽŐŝĐĂů͕ŝŶĨůĂŵŵĂƚŽƌǇĐŽŶĚŝƚŝŽŶƐ΀΁͘
 ,1752'8&7,21
 

ĂĐƚŝǀĂƚŝŽŶŽĨƉƌŽŐƌĂŵŵĞĚĐĞůůĚĞĂƚŚ΀ϵϳ΁͘/ŶĐŽŶƚƌĂƐƚ͕,͕K͕ĂŶĚůĞĂĚƚŽEKĚĞĐƌĞĂƐĞŝŶ^͘
ĐŽƐƚĂƚƵŵĂŶĚĞǆĐĞƉƚĂůƐŽŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ͕ƐƵŐŐĞƐƚŝŶŐĂƐƉĞĐŝĞƐͲĂŶĚWhͲĚĞƉĞŶĚĞŶƚŵŽĚĞ
ŽĨĂĐƚŝŽŶ΀ϭϬϮ΁͘ĞƐŝĚĞƐEK΀ϳϭ΁ĂůƐŽZK^͕ǁŚŝĐŚĂƌĞƉƌŽĚƵĐĞĚŝŶƌĞƐƉŽŶƐĞƚŽKŝŶ^ŬĞůĞƚŽŶĞŵĂ
ƚƌŽƉŝĐƵŵ ΀ϭϬϯ΁ ĂŶĚ ŝŶ ^͘ ĐŽƐƚĂƚƵŵ ΀ϭϬϰ΁͕ ŚĂǀĞ ďĞĞŶ ĂƚƚƌŝďƵƚĞĚ ƚŽ ďĞ ŬĞǇ ĐŽŵƉŽŶĞŶƚƐ ŽĨ ƚŚĞ
ŵŽůĞĐƵůĂƌ ĐĂƐĐĂĚĞ ůĞĂĚŝŶŐ ƚŽ ĐĞůů ĚĞĂƚŚ͘ >ĂƵƌŝƚĂŶŽ Ğƚ Ăů͘ ΀ϵϴ΁ ĞǆƉůŽƌĞĚ ĐŚĂŶŐĞƐ ŝŶ ĞǆƉƌĞƐƐŝŽŶ
ůĞǀĞůƐŽĨĚŝĨĨĞƌĞŶƚŐĞŶĞƐ ŝŶ ƚŚĞĐŽƉĞƉŽĚĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐ ŝŶƌĞƐƉŽŶƐĞƚŽƐƚƌŽŶŐĂŶĚǁĞĂŬ
ŽǆǇůŝƉŝŶͲƉƌŽĚƵĐŝŶŐĚŝĂƚŽŵƐ;^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝǀƐ͘ŚĂĞƚŽĐĞƌŽƐƐŽĐŝĂůŝƐͿ͘ƉŽƉƚŽƐŝƐƌĞŐƵůĂƚŝŽŶ
ƉƌŽƚĞŝŶƐ ůŝŬĞ ƚŚĞ ŝŶŚŝďŝƚŽƌŽĨĂƉŽƉƚŽƐŝƐ ƉƌŽƚĞŝŶ ;/WͿ ƚŚĂƚƉƌŽďĂďůǇ ĐŽŶƚƌŝďƵƚĞƐ ƚŽ ƌĞƐŝƐƚĂŶĐĞ ƚŽ
ĂƉŽƉƚŽƐŝƐĂŶĚƚŚĞĐĞůůƵůĂƌĂƉŽƉƚŽƐŝƐƐƵƐĐĞƉƚŝďŝůŝƚǇƉƌŽƚĞŝŶ;^ͿǁĞƌĞĚŽǁŶƌĞŐƵůĂƚĞĚ΀ϭϬϬ΁͘
/ŶĚƵĐƚŝŽŶŽĨĐǇƚŽƐŬĞůĞƚĂůŝŶƐƚĂďŝůŝƚǇ͕ĂŶŽƚŚĞƌŵŽĚĞŽĨĂĐƚŝŽŶŽĨWhƐĐůĂƐƐŝĨŝĞĚďǇĂůĚǁĞůů΀ϱϱ΁͕
ǁĂƐĂĨĨŝƌŵĞĚŝŶĂƐƚƵĚǇǁŝƚŚ͘ŚĞůŐŽůĂŶĚŝĐƵƐ΀ϵϴ΁͘/ŶƚŚŝƐĐŽƉĞƉŽĚ͕ŵŽůĞĐƵůĂƌĚŽǁŶƌĞŐƵůĂƚŝŽŶŽĨ
ɲͲ ĂŶĚ ɴͲƚƵďƵůŝŶƐ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ^͘ ŵĂƌŝŶŽŝ ĐŽŵƉĂƌĞĚ ƚŽ Ă ĐŽŶƚƌŽů ĚŝĞƚ ŽĐĐƵƌƌĞĚ ΀ϵϴ΁͘ KŶůǇ
ƌĞĐĞŶƚůǇ͕sĂƌƌĞůůĂĞƚĂů͘ ΀ϭϬϭ΁ĞǀĞŶƉƌŽƉŽƐĞĚĞĨĨĞĐƚƐŽĨĚŝĨĨĞƌĞŶƚWhƐŽŶŐĞŶĞŶĞƚǁŽƌŬƐ ŝŶƚŚĞ
ƐĞĂƵƌĐŚŝŶWĂƌĂĐĞŶƚƌŽƚƵƐ ůŝǀŝĚƵƐ͘WhƐĚŽŶŽƚŽŶůǇĂĐƚŽŶƚŚĞŝƌ ƚĂƌŐĞƚŐĞŶĞƐďƵƚĂůƐŽ ŝŶĚŝƌĞĐƚůǇ
ŝŶĨůƵĞŶĐĞŽƚŚĞƌŐĞŶĞƐ΀ϭϬϭ΁͘
ZĞŵĂƌŬĂďůǇ͕ ƐŽŵĞĚŝĂƚŽŵƉƌĞĚĂƚŽƌƐƉĞĐŝĞƐĂŶĚƉŽƉƵůĂƚŝŽŶƐ͕ďĂĐƚĞƌŝĂ͕ĂŶĚWhͲĂŶĚŶŽŶͲWhͲ
ƉƌŽĚƵĐŝŶŐĂůŐĂĞĂƌĞůĞƐƐŝŶŚŝďŝƚĞĚĂŶĚŝŶĨůƵĞŶĐĞĚďǇƚŚŽƐĞŽǆǇůŝƉŝŶƐƚŚĂŶŽƚŚĞƌƐ͕ǁŚŝĐŚŝƐƉŽƐƐŝďůǇ
ƚŚĞƌĞƐƵůƚŽĨĞĨĨŝĐŝĞŶƚĚĞƚŽǆŝĨŝĐĂƚŝŽŶŵĞĐŚĂŶŝƐŵƐ΀ϱϳ΁͘
>ĂƵƌŝƚĂŶŽĞƚ Ăů͘ ΀ϵϵ΁ĞǆƉůŽƌĞĚ ƚŚĞƉŽƉƵůĂƚŝŽŶͲƐƉĞĐŝĨŝĐ ƌĞƐƉŽŶƐĞ ŽĨ͘ ŚĞůŐŽůĂŶĚŝĐƵƐŽĨ ĚŝĨĨĞƌĞŶƚ
ŽƌŝŐŝŶ ŝŶƌĞƐƉŽŶƐĞƚŽĂWhͲƉƌŽĚƵĐŝŶŐ^͘ŵĂƌŝŶŽŝĂŶĚĂĐŽŶƚƌŽůĚŝĞƚ͘ŶƚŝŽǆŝĚĂŶƚĚĞĨĞŶƐĞŐĞŶĞƐ
;ĞŶĐŽĚŝŶŐ ĨŽƌŐůƵƚĂƚŚŝŽŶĞ^ͲƚƌĂŶƐĨĞƌĂƐĞ͕ ƐƵƉĞƌŽǆŝĚĞĚŝƐŵƵƚĂƐĞ͕ĂŶĚĐĂƚĂůĂƐĞͿĂŶĚŵŽƌĞƐƉĞĐŝĨŝĐ
ĚĞƚŽǆŝĨŝĐĂƚŝŽŶƐǇƐƚĞŵƐ;ĂůĚĞŚǇĚĞĚĞŚǇĚƌŽŐĞŶĂƐĞƐͿǁĞƌĞĂĐƚŝǀĂƚĞĚĂĨƚĞƌϮϰŚŽƵƌƐ ŝŶƚŚĞƚůĂŶƚŝĐ
KĐĞĂŶĂŶĚEŽƌƚŚ^ĞĂƉŽƉƵůĂƚŝŽŶƐ͕ǁŚĞƌĞĂƐ͘ŚĞůŐŽůĂŶĚŝĐƵƐĐŽŵŝŶŐĨƌŽŵƚŚĞDĞĚŝƚĞƌƌĂŶĞĂŶ^ĞĂ
ŝƐ ƉƌŽďĂďůǇŵŽƌĞ ƐƵƐĐĞƉƚŝďůĞ ƚŽ ƚŽǆŝĐ ĚŝĂƚŽŵ ĚŝĞƚƐ ĚƵĞ ƚŽ ůĞƐƐ ĞǆƉŽƐƵƌĞ ƚŽ ůŽŶŐͲůĂƐƚŝŶŐ ƐƉƌŝŶŐ
ĚŝĂƚŽŵďůŽŽŵƐ ΀ϵϵ΁͘ůƐŽŵĞŵďĞƌƐŽĨ ƚŚĞ ĂůĚŽͲŬĞƚŽ ƌĞĚƵĐƚĂƐĞ ĨĂŵŝůǇ ΀ϵϬ΁ŵĂǇĚĞŐƌĂĚĞWhƐ͕
ďƵƚƌĞůĞǀĂŶƚŐĞŶĞƐǁĞƌĞŶŽƚƐĞůĞĐƚĞĚŝŶƚŚŝƐƐƚƵĚǇ͘/ŶƚŚĞWhͲƉƌŽĚƵĐŝŶŐ^͘ŵĂƌŝŶŽŝ͕ƚŚĞƐǇŶƚŚĞƐŝƐ
ŽĨ ĐĂƌŽƚĞŶŽŝĚƐ ƚŽ ŵĂŝŶƚĂŝŶ ƉŚŽƚŽƐǇŶƚŚĞƚŝĐ ƉĞƌĨŽƌŵĂŶĐĞ ΀ϭϬϮ΁ ǁĂƐ ĞŶŚĂŶĐĞĚ ĚƵƌŝŶŐ Wh
ĞǆƉŽƐƵƌĞĂƐĂƉŽƚĞŶƚŝĂůƉƌŽƚĞĐƚŝŽŶŵĞĐŚĂŶŝƐŵ͘>ŽǁŵŽůĞĐƵůĂƌǁĞŝŐŚƚƉĞƉƚŝĚĞƐ ůŝŬĞŐůƵƚĂƚŚŝŽŶĞ
ĐŽŶƚƌŝďƵƚĞĚ ƚŽ Wh ĚĞƚŽǆŝĨŝĐĂƚŝŽŶ ŝŶ ŵŽĚĞů ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ ΀ϴϰ΁ ĂŶĚ ƉƌŽďĂďůǇ ĂůƐŽ ĂĐƚ ĂƐ
ĚĞƚŽǆŝĨǇŝŶŐƐƵďƐƚĂŶĐĞƐŝŶƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐ͘
ĞƐŝĚĞƐĐůƵĞƐŽĨƚŚĞƉŽƚĞŶƚŝĂůŵŽĚĞŽĨĂĐƚŝŽŶŽĨWhƐĂŶĚĂůƚĞƌĞĚŐĞŶĞĞǆƉƌĞƐƐŝŽŶ͕ŵŽƐƚŽĨƚŚĞ
ƌĞƐĞĂƌĐŚ ĂĚĚƌĞƐƐĞĚ ƚŚĞ ďŝŽůŽŐŝĐĂů ŽƵƚĐŽŵĞ ŽĨ ĞĨĨĞĐƚƐ ŽĨ WhƐ ŽŶ ƐĞǀĞƌĂů ŽƌŐĂŶŝƐŵƐ ;ĐŚĂƉƚĞƌ
ϭ͘Ϯ͘ϮͿ͘&ƌĞƋƵĞŶƚůǇ͕ĂƵƚŚŽƌƐƐƵŐŐĞƐƚĞĚƉŽƚĞŶƚŝĂůĐŽǀĂůĞŶƚďŽŶĚĨŽƌŵĂƚŝŽŶƐŽĨWhƐǁŝƚŚƉƌŽƚĞŝŶƐ
ĂŶĚE;Ğ͘Ő͕͘΀ϱϱ͕ϲϬ͕ϵϰ΁Ϳ͕ďƵƚŶŽǀĞƌŝĨŝĞĚĐŽǀĂůĞŶƚůǇŵŽĚŝĨŝĞĚƚĂƌŐĞƚƐ ŝŶƚŚĞĐŽŶƚĞǆƚŽĨĚŝĂƚŽŵͲ
ĐŽƉĞƉŽĚ ŝŶƚĞƌĂĐƚŝŽŶƐ Žƌ ĨƵŶĐƚŝŽŶ ŽĨ WhƐ ĂƐ ŝŶĨŽͲ Žƌ ĂůůĞůŽĐŚĞŵŝĐĂůƐ ŝŶŵĂƌŝŶĞ ƉůĂŶŬƚŽŶ ŚĂǀĞ
ďĞĞŶŝĚĞŶƚŝĨŝĞĚƐŽĨĂƌ͘
,1752'8&7,21 


 $FWLYLW\EDVHGSURWHLQSURILOLQJ$%33DQGUHSRUWHUWDJV
 3UREHGHVLJQDQGIXQFWLRQDOSULQFLSOHRI $%33
dŽĚŝƐĐŽǀĞƌƚĂƌŐĞƚƐŽĨĚƌƵŐƐ͕ƚŽǆŝŶƐ͕ŽƌŶĂƚƵƌĂůƉƌŽĚƵĐƚƐ͕ƚƌĂŶƐĐƌŝƉƚŽŵŝĐ͕ŵĞƚĂďŽůŽŵŝĐ͕ŽƌƉƌŽƚĞŽͲ
ŵŝĐ ƐƚƵĚŝĞƐ ĐĂŶ ďĞ ĂƉƉůŝĞĚ͘ /Ŷ ƚŚĞ ůĂƐƚ ĐŚĂƉƚĞƌ ƚŚĞ ŝŶĨůƵĞŶĐĞ ŽĨ  ŽŶ ƚŚĞ ƚƌĂŶƐĐƌŝƉƚŽŵĞ ŽĨ
ĐĞƌƚĂŝŶƉůĂŶŬƚŽŶŝĐƐƉĞĐŝĞƐǁĂƐŝŶƚƌŽĚƵĐĞĚ͘ĚĚŝƚŝŽŶĂůůǇ͕ŶƵĐůĞŽƉŚŝůŝĐŵŽŝĞƚŝĞƐŽĨƉƌŽƚĞŝŶƐŽĨĨĞƌĂ
ĚŝƌĞĐƚ ƚĂƌŐĞƚ ŽĨ WhƐ ĚƵĞ ƚŽ ƚŚĞŝƌ ĞůĞĐƚƌŽƉŚŝůŝĐ ĐŚĂƌĂĐƚĞƌ͘ dŚƵƐ͕ ƉƌŽƚĞŽŵŝĐ ŵĞƚŚŽĚƐ ĂƌĞ Ă
ƌĞĂƐŽŶĂďůĞƚŽŽůƚŽƐƚƵĚǇƚŚĞƐĞŽǆǇůŝƉŝŶƐ͘
/ŶƉĂƌƚŝĐƵůĂƌ͕ƚŚĞĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ;WWͿ͕ĂŵĞƚŚŽĚƚŽƚĂƌŐĞƚĂĐƚŝǀĞĞŶǌǇŵĞƐ͕ŝƐŽĨ
ĐŽŶƐŝĚĞƌĂďůĞŝŶƚĞƌĞƐƚƚŽƐƚƵĚǇĐŽǀĂůĞŶƚŝŶƚĞƌĂĐƚŝŽŶƐŽĨƉƌŽƚĞŝŶƐǁŝƚŚĞůĞĐƚƌŽƉŚŝůĞƐ͘WŝŽŶĞĞƌĞĚďǇ
ŽŐǇŽ΀ϭϬϱ΁ĂŶĚƌĂǀĂƚƚ΀ϭϬϲ΁͕ƚŚŝƐƐƚƌĂƚĞŐǇǁĂƐĚĞǀĞůŽƉĞĚƚŽ ŝŶǀĞƐƚŝŐĂƚĞĞŶǌǇŵĞĐůĂƐƐĞƐ ŝŶĂŶ
ĂĐƚŝǀŝƚǇͲďĂƐĞĚ ƌĂƚŚĞƌ ƚŚĂŶ ĂŶĂďƵŶĚĂŶĐĞͲďĂƐĞĚŵĂŶŶĞƌ͘ dŚŝƐ ŝƐ ŝŵƉŽƌƚĂŶƚ ƐŝŶĐĞ ƚŚĞ ĂĐƚŝǀŝƚǇ ŽĨ
ĞŶǌǇŵĞƐŝƐƌĞŐƵůĂƚĞĚďǇĚŝǀĞƌƐĞƉŽƐƚͲƚƌĂŶƐůĂƚŝŽŶĂůƌĞŐƵůĂƚŝŽŶƐ͖ƚŚĞƐĞŝŶĐůƵĚĞƉƌĞƐĞŶĐĞŽĨŝŶĂĐƚŝǀĞ
ĞŶǌǇŵĞƉƌĞĐƵƌƐŽƌƐ͕ĐŽǀĂůĞŶƚŵŽĚŝĨŝĐĂƚŝŽŶƐ͕ƐƵďĐĞůůƵůĂƌĐŽŵƉĂƌƚŵĞŶƚĂƚŝŽŶ͕ĂŶĚŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚ
ƉƌŽƚĞŝŶƐĂŶĚƐŵĂůůͲŵŽůĞĐƵůĞŝŶŚŝďŝƚŽƌƐ΀ϭϬϳ΁͘
^ŵĂůůͲŵŽůĞĐƵůĞĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞƐ;WƐͿĂƌĞƚŚĞĐŽƌĞŽĨƚŚŝƐƉƌŽĨŝůŝŶŐƐƚƌĂƚĞŐǇ;&ŝŐƵƌĞϳ͕ƚŽƉ
ĂŶĚ ĐĞŶƚĞƌͿ͘ dŚĞǇ ĐŽǀĂůĞŶƚůǇ ƌĞĂĐƚ ǁŝƚŚ ĞŶǌǇŵĞƐ͕ ŵŽƐƚůǇ Ăƚ ƚŚĞ ĂĐƚŝǀĞ ƐŝƚĞ ŝŶ ĂŶ ŝŶŚŝďŝƚŽƌǇ
ŵĂŶŶĞƌ͘ ^ŝŶĐĞ ƚŚĞŝƌ ŝŶƚƌŽĚƵĐƚŝŽŶ ŝŶ ƚŚĞ ůĂƚĞ ϭϵϵϬƚŚ͕ WƐ ĨŽƌ ĚŝǀĞƌƐĞ ĞŶǌǇŵĞ ĐůĂƐƐĞƐ ŝŶĐůƵĚŝŶŐ
ƉƌŽƚĞĂƐĞƐ͕ ŐůƵĐŽƐŝĚĂƐĞƐ͕ ŬŝŶĂƐĞƐ͕ ƉŚŽƐƉŚĂƚĂƐĞƐ͕ ŽǆŝĚŽƌĞĚƵĐƚĂƐĞƐ͕ ĂŶĚ ŽƚŚĞƌƐ ŚĂǀĞ ďĞĞŶ ĚĞǀĞůͲ
ŽƉĞĚ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϬϴ͕ϭϬϵ΁Ϳ͘
Ŷ W ĐŽŶƐŝƐƚƐ ŽĨ ƚǁŽ ĐŽƌĞ ĞůĞŵĞŶƚƐ͗ ;/Ϳ ƚŚĞ ƌĞĂĐƚŝǀĞ ŐƌŽƵƉ ;Z'Ϳ ŝƐ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ĐŽǀĂůĞŶƚ
ŵŽĚŝĨŝĐĂƚŝŽŶŽĨƚŚĞŶƵĐůĞŽƉŚŝůŝĐĂĐƚŝǀĞƐŝƚĞŽĨĂƉƌŽƚĞŝŶ͘ /ƚƵƐƵĂůůǇĐŽŶƚĂŝŶƐƐƚƌƵĐƚƵƌĞƐŽĨŬŶŽǁŶ
ĞŶǌǇŵĞ ŝŶŚŝďŝƚŽƌƐ Žƌ ƐƵďƐƚƌĂƚĞƐ ƚŽ ƉƌŽĨŝůĞ ƐƉĞĐŝĨŝĐ ĐůĂƐƐĞƐ ŽĨ ĞŶǌǇŵĞƐ ŝŶ Ă ĚŝƌĞĐƚĞĚ ŵĂŶŶĞƌ͖
ŐĞŶĞƌĂů ĞůĞĐƚƌŽƉŚŝůŝĐ ŵŽƚŝǀĞƐ ;Ğ͘Ő͕͘ɲͲĐŚůŽƌŽĂĐĞƚĂŵŝĚĞ͕DŝĐŚĂĞů ĂĐĐĞƉƚŽƌƐ͕ ĞƉŽǆŝĚĞƐ͕ ƐƵůĨŽŶĂƚĞ
ĞƐƚĞƌƐ΀ϭϭϬ΁ͿŚĂǀĞďĞĞŶƵƚŝůŝǌĞĚƚŽƉƌŽĨŝůĞŵƵůƚŝƉůĞĞŶǌǇŵĞƐŝŶĂŶŽŶͲĚŝƌĞĐƚĞĚǁĂǇ͘&ƵƌƚŚĞƌŵŽƌĞ͕
WƐĐŽŶƚĂŝŶ;//ͿĂƌĞƉŽƌƚĞƌƚĂŐ͕ǁŚŝĐŚŝƐƵƐƵĂůůǇĂĚǇĞĨŽƌĨůƵŽƌĞƐĐĞŶĐĞͲďĂƐĞĚǀŝƐƵĂůŝǌĂƚŝŽŶŽƌĂŶ
ĂĨĨŝŶŝƚǇ ƚĂŐ ůŝŬĞďŝŽƚŝŶ ĨŽƌ ŝƐŽůĂƚŝŽŶĂŶĚƉƵƌŝĨŝĐĂƚŝŽŶ͘ĚĚŝƚŝŽŶĂů ĞůĞŵĞŶƚƐŵĂǇ ŝŶǀŽůǀĞ Ă ĨůĞǆŝďůĞ
ƐƉĂĐĞƌ;Ğ͘Ő͕͘ĂƉŽůǇĞƚŚǇůĞŶĞŐůǇĐŽůĐŚĂŝŶ͖&ŝŐƵƌĞϳ͕ƚŽƉƌŝŐŚƚͿĂŶĚͬŽƌĂďŝŶĚŝŶŐŐƌŽƵƉ;Ğ͘Ő͕͘ƐŚŽƌƚͲ
ĐŚĂŝŶƉĞƉƚŝĚĞƐ͕ĂůŬǇůĂŶĚĂƌǇůŵŽƚŝǀĞƐͿ͕ǁŚŝĐŚĚŝƌĞĐƚƐƚŚĞƉƌŽďĞƌĞĂĐƚŝǀŝƚǇƚŽƚŚĞĞŶǌǇŵĞĂĐƚŝǀĞ
ƐŝƚĞ΀ϭϬϳ͕ϭϬϴ͕ϭϭϭ΁͘
ĞƉĞŶĚŝŶŐ ŽŶ ƚŚĞ ĂŶĂůǇƚŝĐĂů ƉůĂƚĨŽƌŵ ƵƐĞĚ ĨŽƌ ĚĞƚĞĐƚŝŽŶ ;ƐĞĞ ĐŚĂƉƚĞƌ ϭ͘ϯ͘ϮͿ ĂůƐŽ ďŝĨƵŶĐƚŝŽŶĂů
ƌĞƉŽƌƚĞƌƵŶŝƚƐ͕ĐŽŶƚĂŝŶŝŶŐ͕ĨŽƌĞǆĂŵƉůĞ͕ĂĨůƵŽƌŽƉŚŽƌĞĂŶĚďŝŽƚŝŶ΀ϭϭϮ΁͕ĐůĞĂǀĂďůĞƐƚƌƵĐƚƵƌĞƐůŝŬĞ
ƚŚĞƚŽďĂĐĐŽĞƚĐŚǀŝƌƵƐ;dsͿƉƌŽƚĞĂƐĞĐůĞĂǀĂŐĞƐŝƚĞ΀ϭϭϯ΁͕ŽƌƉŚŽƚŽͲĐůĞĂǀĂďůĞƐƚƌƵĐƚƵƌĞƐ΀ϭϭϰ΁ĐĂŶ
ďĞŝŶƚƌŽĚƵĐĞĚŝŶƚŚĞƌĞƉŽƌƚĞƌƵŶŝƚ͘
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&ŝŐƵƌĞϳ͘ 'ĞŶĞƌĂůƐƚƌƵĐƚƵƌĞĂŶĚĞǆĂŵƉůĞƐŽĨĂŽŶĞͲƐƚĞƉ;ƚŽƉͿĂŶĚĂƚǁŽͲƐƚĞƉW;ĐĞŶƚĞƌͿĂŶĚĂƉƉůŝĐĂƚŝŽŶƉƌŝŶĐŝƉůĞŽĨƚǁŽͲ
ƐƚĞƉWW;ďŽƚƚŽŵͿ͘dŚĞĨůƵŽƌŽƉŚŽƐƉŚŽŶĂƚĞW;ƚŽƉƌŝŐŚƚͿǁĂƐŝŶƚƌŽĚƵĐĞĚďǇƌĂǀĂƚƚĂŶĚĐŽͲǁŽƌŬĞƌƐƚŽƐĞůĞĐƚŝǀĞůǇ
ŝŶŚŝďŝƚĞŶǌǇŵĞƐŽĨƚŚĞƐĞƌŝŶĞŚǇĚƌŽůĂƐĞĨĂŵŝůǇ͖ƚŚĞŚǇĚƌŽƉŚŝůŝĐƐƉĂĐĞƌƐĞƉĂƌĂƚĞƐƚŚĞZ'ĨƌŽŵƚŚĞĨůƵŽƌŽƉŚŽƌĞ΀ϭϭϭ΁͘
dŚĞɴͲůĂĐƚĂŵͲĐŽŶƚĂŝŶŝŶŐZ';ĐĞŶƚĞƌƌŝŐŚƚͿŝƐƉĂƌƚŽĨĂƚǁŽͲƐƚĞƉWƚŚĂƚǁĂƐƵƐĞĚƚŽůĂďĞůƉĞŶŝĐŝůůŝŶͲďŝŶĚŝŶŐƉƌŽƚĞŝŶƐ
ŝŶĚŝĨĨĞƌĞŶƚďĂĐƚĞƌŝĂ͖ŝŶŚŝďŝƚŝŽŶŽĨƚŚĞƐĞƉƌŽƚĞŝŶƐďǇĂŶƚŝďŝŽƚŝĐƐ;Ğ͘Ő͕͘ĂŵƉŝĐŝůůŝŶͿƐƚŽƉƐďĂĐƚĞƌŝĂůŐƌŽǁƚŚďǇŝŶƚĞƌĨĞƌĞŶĐĞ
ŽĨĐĞůůǁĂůůďŝŽƐǇŶƚŚĞƐŝƐ΀ϭϭϱ΁͘ /ŶĂƚǇƉŝĐĂůƚǁŽͲƐƚĞƉĂƉƉƌŽĂĐŚ;ďŽƚƚŽŵͿ͕ ŝŶƚĂĐƚĐĞůůƐĂƌĞůĂďĞůĞĚǁŝƚŚƚŚĞZ'ĂŶĚƚŚĞ
ƌĞƉŽƌƚĞƌŝƐ ŝŶƚƌŽĚƵĐĞĚĂĨƚĞƌĐĞůů ůǇƐŝƐ͘>ĂďĞůĞĚƉƌŽƚĞŝŶƐĂƌĞǀŝƐƵĂůŝǌĞĚďǇŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐĂŶĚĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐͲ
ƚŝŽŶĂŶĚĂŶĂůǇǌĞĚďǇŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇĂĨƚĞƌĚŝŐĞƐƚŝŽŶŽĨƉƌŽƚĞŝŶƐĞǆĐŝƐĞĚĨƌŽŵŐĞůƐŽƌĞŶƌŝĐŚĞĚďǇŝŵŵƵŶŽƉƌĞĐŝƉŝͲ
ƚĂƚŝŽŶ ΀ϭϬϳ͕ϭϭϲ΁͘ ;ďďƌĞǀŝĂƚŝŽŶƐ ʹ W͗ ĂĐƚŝǀŝƚǇͲďĂƐĞĚ ƉƌŽďĞ͖ WW͗ ĂĐƚŝǀŝƚǇͲďĂƐĞĚ ƉƌŽƚĞŝŶ ƉƌŽĨŝůŝŶŐ͖ '͗ ďŝŶĚŝŶŐ
ŐƌŽƵƉ͖Ƶ͗Ƶ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶ͖'͗ŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͖>ͲD^ͬD^͗ůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬ
ƚĂŶĚĞŵŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ͖Z'͗ƌĞĂĐƚŝǀĞŐƌŽƵƉͿ
dŚĞƉƌĞƐĞŶĐĞŽĨĂďƵůŬǇƌĞƉŽƌƚĞƌŐƌŽƵƉ;&ŝŐƵƌĞϳ͕ƚŽƉͿŵŝŐŚƚŝŶƚĞƌĨĞƌĞǁŝƚŚĐĞůůƉĞƌŵĞĂďŝůŝƚǇĂŶĚ
ƚŚƵƐĂƉƉůŝĐĂƚŝŽŶŽĨŽŶĞͲƐƚĞƉWƐŝƐƵƐƵĂůůǇƌĞƐƚƌŝĐƚĞĚƚŽŚŽŵŽŐĞŶŝǌĞĚĐĞůůƐĂŶĚƚŝƐƐƵĞ͘/ŶƚŚŝƐŝŶ
ǀŝƚƌŽ ĂƉƉůŝĐĂƚŝŽŶ͕ ƉƌŽƚĞŝŶƐ ĂƌĞ ƌĞŵŽǀĞĚ ĨƌŽŵ ƚŚĞŝƌ ŶĂƚŝǀĞ ĞŶǀŝƌŽŶŵĞŶƚ͕ ǁŚŝĐŚ ĐŚĂŶŐĞƐ ƚŚĞ
ĐŽŵƉůĞǆ ƌĞŐƵůĂƚŽƌǇ ƐǇƐƚĞŵŽĨ ĐĞůůƐĂŶĚ ƚŝƐƐƵĞ ΀ϭϭϳ΁͘ĚĚŝƚŝŽŶĂůůǇ͕ďƵůŬǇŐƌŽƵƉƐŵŝŐŚƚ ŝŶƚĞƌĨĞƌĞ
ǁŝƚŚĂĐƚŝǀĞƐŝƚĞŝŶƚĞƌĂĐƚŝŽŶƐ͘
dŽŽǀĞƌĐŽŵĞƚŚĞƐĞŝƐƐƵĞƐ͕ĂŶĞǁŐĞŶĞƌĂƚŝŽŶŽĨƉƌŽďĞƐ͕ŶĂŵĞůǇƚǁŽͲƐƚĞƉWƐ;&ŝŐƵƌĞϳ͕ĐĞŶƚĞƌͿ
ƚŚĂƚĞǆƉůŽŝƚͣĐůŝĐŬĐŚĞŵŝƐƚƌǇ/y͞ ƚŽĐŽŶŶĞĐƚƚŚĞƌĞƉŽƌƚĞƌƚŽƚŚĞZ'͕ǁĂƐ ŝŶƚƌŽĚƵĐĞĚ͘ŵŽŶŐĐůŝĐŬ
ĐŚĞŵŝƐƚƌǇ͕ƚŚĞďŝŽŽƌƚŚŽŐŽŶĂůƵ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶ;ƵͿŝƐŽĨƚĞŶĐŽŶƐŝĚͲ

/y^ŚĂƌƉůĞƐƐĂŶĚĐŽͲǁŽƌŬĞƌƐ΀΁ƉƵďůŝƐŚĞĚĂŶƵŵďĞƌŽĨŵŽĚƵůĂƌ͕͞ƐƉƌŝŶŐͲůŽĂĚĞĚ͟ƌĞĂĐƚŝŽŶƐƚŚĂƚĂƌĞ͞ǁŝĚĞŝŶƐĐŽƉĞ͕
ŐŝǀĞǀĞƌǇŚŝŐŚǇŝĞůĚƐ͕ŐĞŶĞƌĂƚĞŽŶůǇŝŶŽĨĨĞŶƐŝǀĞďǇƉƌŽĚƵĐƚƐ͘͘͘ĂŶĚ΀ĂƌĞ΁ƐƚĞƌĞŽƐƉĞĐŝĨŝĐ͕͟ǁŚŝĐŚƚŚĞǇƚĞƌŵĐůŝĐŬ
ĐŚĞŵŝƐƚƌǇ͖ƚŚĞƐĞƌĞĂĐƚŝŽŶƐŝŶĐůƵĚĞĞ͘Ő͕͘ŶƵĐůĞŽƉŚŝůŝĐƌŝŶŐŽƉĞŶŝŶŐŽĨĞƉŽǆŝĚĞƐ͕ĐǇĐůŽĂĚĚŝƚŝŽŶƐůŝŬĞƚŚĞŝĞůƐͲůĚĞƌ
ƌĞĂĐƚŝŽŶĞƚĐ͘
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ĞƌĞĚ ĂƐ ƉƌŽƚŽƚǇƉŝĐĂů ƌĞĂĐƚŝŽŶ͕ ǁŚŝĐŚ ƌĞƐƵůƚƐ ŝŶ ƚŚĞ ĨŽƌŵĂƚŝŽŶ ŽĨ Ă ϭ͕ϰͲƐƵďƐƚŝƚƵƚĞĚ ϭ͕Ϯ͕ϯͲƚƌŝĂǌŽů
;&ŝŐƵƌĞϳ͕ĐĞŶƚĞƌͿ͘
KƚŚĞƌďŝŽŽƌƚŚŽŐŽŶĂůƐƚƌĂƚĞŐŝĞƐ͕ǁŚŝĐŚĞŶĂďůĞĨŽƌŵĂƚŝŽŶŽĨĂƐƉĞĐŝĨŝĐƉƌŽĚƵĐƚǁŝƚŚŽƵƚŝŶƚĞƌĨĞƌŝŶŐ
ǁŝƚŚ ŽƚŚĞƌ ďŝŽŵŽůĞĐƵůĞƐ͕ ĐŽŵƉƌŝƐĞ ĐŽƉƉĞƌ ĨƌĞĞ ĐůŝĐŬ ĐŚĞŵŝƐƚƌǇ ǁŝƚŚ ĐǇĐůŽŽĐƚǇŶĞƐ ĂŶĚ ĂǌŝĚĞƐ
΀ϭϭϵ΁͕ ƚŚĞ ^ƚĂƵĚŝŶŐĞƌ ůŝŐĂƚŝŽŶ ďĞƚǁĞĞŶ ĂǌŝĚĞƐ ĂŶĚ ƚƌŝĂƌǇůƉŚŽƐƉŚŝŶĞƐ ΀ϭϮϬ΁͕ ŝŶǀĞƌƐĞ ĞůĞĐƚƌŽŶͲ
ĚĞŵĂŶĚŝĞůƐͲůĚĞƌƌĞĂĐƚŝŽŶƐŽĨƚĞƚƌĂǌŝŶĞƐǁŝƚŚĂůŬĞŶĞƐ΀ϭϮϭ΁͕ĂŶĚŽƚŚĞƌƐ΀ϭϭϵ͕ϭϮϭ΁͘ŽŵƉĂƌĞĚ
ƚŽƵ͕ƚŚŽƐĞƌĞĂĐƚŝŽŶƐĂƌĞůĞƐƐĨƌĞƋƵĞŶƚůǇƵƐĞĚĨŽƌWƐ΀ϭϭϲ΁͘
dǁŽͲƐƚĞƉ WW ǁĂƐ ƉĂƌƚŝĐƵůĂƌůǇ ĚĞǀĞůŽƉĞĚ ĨŽƌ ŝŶ ǀŝǀŽ Žƌ ŝŶ ƐŝƚƵ ƵƚŝůŝǌĂƚŝŽŶ͘ dŚĞƌĞĨŽƌĞ͕ ƚŚĞ
ƚĞƌŵŝŶĂůĂůŬǇŶĞ ;ŽƌĂǌŝĚĞͿͲĐŽŶƚĂŝŶŝŶŐZ' ŝƐĂƉƉůŝĞĚ ƚŽ ƚŚĞďŝŽůŽŐŝĐĂů ƐǇƐƚĞŵ;&ŝŐƵƌĞϳ͕ďŽƚƚŽŵͿ͘
^ƵďƐĞƋƵĞŶƚ Ƶ ŝŶ ĐĞůů ůǇƐĂƚĞƐ ĞŶĂďůĞƐ ŝŶƚƌŽĚƵĐƚŝŽŶ ŽĨ ƚŚĞ ƌĞƉŽƌƚĞƌ͘ /ŶͲŐĞů ĨůƵŽƌĞƐĐĞŶĐĞ
ĚĞƚĞĐƚŝŽŶ ŝŶ ϭ Žƌ ůĞƐƐ ĨƌĞƋƵĞŶƚůǇ Ϯ ŐĞůƐ Žƌ ĂĨĨŝŶŝƚǇ ĞŶƌŝĐŚŵĞŶƚ ŝŶ ĐŽŵďŝŶĂƚŝŽŶ ǁŝƚŚ ůŝƋƵŝĚ
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ ĐŽƵƉůĞĚ ƚŽ ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;>ͲD^Ϳ ĂƌĞ ĂƉƉůŝĞĚ ƚŽ ƐĞƉĂƌĂƚĞ ĂŶĚ ŝĚĞŶƚŝĨǇ
ůĂďĞůĞĚƉƌŽƚĞŝŶƐ;ƐĞĞĐŚĂƉƚĞƌϭ͘ϯ͘ϮͿ΀ϭϮϮ΁͘
WWĂůƐŽŚĂƐďĞĐŽŵĞĂƉŽǁĞƌĨƵůŵĞƚŚŽĚƚŽƐƚƵĚǇƉƌŽƚĞŝŶƚĂƌŐĞƚƐŽĨŶĂƚƵƌĂůƉƌŽĚƵĐƚƐ΀ϭϭϭ͕ϭϮϮ΁͕
ĞƐƉĞĐŝĂůůǇ ŝĨ ƚŚĞ ŝŶƚĞƌĂĐƚŝŽŶŽĨ ƚŚĞƐĞĐŽŵƉŽƵŶĚƐĂŶĚƚŚĞƉƌŽƚĞŝŶƚĂƌŐĞƚƐĂƌĞĐŽǀĂůĞŶƚ ŝŶŶĂƚƵƌĞ
΀ϭϮϮ΁͘dŚĞƌĞĨŽƌĞ͕ŶĂƚƵƌĂůƉƌŽĚƵĐƚĚĞƌŝǀĂƚŝǀĞƐƚŚĂƚĂƌĞƚĂŐŐĞĚǁŝƚŚĂďŝŽŽƌƚŚŽŐŽŶĂůŚĂŶĚůĞ;Ğ͘Ő͕͘
ĂůŬǇŶĞ͕ĂǌŝĚĞͿĂƌĞƵƐƵĂůůǇĂƉƉůŝĞĚŝŶĨŽƌŵŽĨƚǁŽͲƐƚĞƉWW͘
Ɛ ĂŶ ĞǆĂŵƉůĞ͕ ƚǁŽͲƐƚĞƉWƐ ŚĞůƉĞĚ ƚŽ ŝĚĞŶƚŝĨǇ ƌĞƐŝƐƚĂŶĐĞŵĞĐŚĂŶŝƐŵƐ ŝŶ ďĂĐƚĞƌŝĂ͘ /ƚ ŝƐǁĞůů
ŬŶŽǁŶ ƚŚĂƚ ɴͲůĂĐƚĂŵͲĐŽŶƚĂŝŶŝŶŐ ŶĂƚƵƌĂů ƉƌŽĚƵĐƚƐ ƐƵĐŚ ĂƐ ƉĞŶŝĐŝůůŝŶ ďůŽĐŬ ďĂĐƚĞƌŝĂů ŐƌŽǁƚŚ ďǇ
ŝŶŚŝďŝƚŝŽŶ ŽĨ ĞŶǌǇŵĞƐ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ĐĞůůǁĂůů ďŝŽƐǇŶƚŚĞƐŝƐ͘ Ǉ ĚĞǀĞůŽƉŝŶŐ Ă Z' ďĂƐĞĚ ŽŶ ƚŚĞ
ƐĞŵŝͲƐǇŶƚŚĞƚŝĐ ĂŵƉŝĐŝůůŝŶ ΀ϭϭϱ΁ ;&ŝŐƵƌĞ ϳ͕ ĐĞŶƚĞƌ ƌŝŐŚƚͿ ĂŶĚ ĂƉƉůǇŝŶŐ ŝŵƉƌŽǀĞĚ ɴͲůĂĐƚĂŵ Z'Ɛ͕
^ŝĞďĞƌĂŶĚĐŽͲǁŽƌŬĞƌƐ ŝĚĞŶƚŝĨŝĞĚ ƌĞƐŝƐƚĂŶĐĞͲĂƐƐŽĐŝĂƚĞĚĞŶǌǇŵĞƐƚŚĂƚǁĞƌĞƵŶŝƋƵĞƚŽĂŶƚŝďŝŽƚŝĐͲ
ƌĞƐŝƐƚĂŶƚ^ƚĂƉŚǇůŽĐŽĐĐƵƐĂƵƌĞƵƐƐƚƌĂŝŶƐ;ŵĞƚŚŝĐŝůůŝŶͲƌĞƐŝƐƚĂŶƚ^͘ĂƵƌĞĂƵƐ͕DZ^Ϳ΀ϭϭϱ͕ϭϮϯ΁͘dŚĞƐĞ
ĞŶǌǇŵĞƐĚŝƐƉůĂǇĞĚƚŚĞĂďŝůŝƚǇƚŽŚǇĚƌŽůǇǌĞɴͲůĂĐƚĂŵĂŶƚŝďŝŽƚŝĐƐĂŶĚƚŚƵƐWƐŚĂǀĞŝŵƉƌŽǀĞĚƚŚĞ
ƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŵĞĐŚĂŶŝƐŵƐŽĨƌĞƐŝƐƚĂŶĐĞŽĨDZ^͘dŚŝƐĞǆĂŵƉůĞĚĞŵŽŶƐƚƌĂƚĞƐƚŚĞǀĂůƵĞ
ŽĨWWƚŽĐŚĂƌĂĐƚĞƌŝǌĞĂŶĚŝĚĞŶƚŝĨǇŶĞǁƚĂƌŐĞƚƉƌŽƚĞŝŶƐĂŶĚďŝŽĐŚĞŵŝĐĂůƉĂƚŚǁĂǇƐ͕ǁŚŝĐŚĐŽƵůĚ
ďĞƵƐĞĨƵůŝŶĚƌƵŐĚĞǀĞůŽƉŵĞŶƚ΀ϭϭϭ΁͘
dŽĚĂǇ͕ŶĂƚƵƌĂůƉƌŽĚƵĐƚͲĚĞƌŝǀĞĚWƐŚĂǀĞĞǀŽůǀĞĚĂƐƚŚĞŵĞƚŚŽĚŽĨĐŚŽŝĐĞŝŶƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶ
ŽĨƚŚĞĐŽŵƉƌĞŚĞŶƐŝǀĞŶĂƚƵƌĂůƉƌŽĚƵĐƚƚĂƌŐĞƚƐƉĞĐƚƌƵŵĂŶĚĂƌĞĂůƐŽǀĞƌǇǁĞůůƐƵŝƚĞĚƚŽ ŝĚĞŶƚŝĨǇ
ŽĨĨͲƚĂƌŐĞƚƐŽĨĚƌƵŐƐ͕ǁŚŝĐŚŵĂǇĐĂƵƐĞƵŶĚĞƐŝƌĂďůĞƐŝĚĞĞĨĨĞĐƚƐ΀ϭϮϮ΁͘
 $QDO\WLFDOSODWIRUPVIRUSURWHLQLGHQWLILFDWLRQLQ$%33
ŽŶǀĞŶƚŝŽŶĂůƉƌŽƚĞŽŵŝĐŵĞƚŚŽĚƐƉƌŽĨŝůĞƉƌŽƚĞŝŶĂďƵŶĚĂŶĐĞďƵƚĨĂŝůƚŽƌĞƉŽƌƚŽŶĐŚĂŶŐĞƐŝŶƉƌŽͲ
ƚĞŝŶĂĐƚŝǀŝƚŝĞƐ͘dŚĞƌĞĨŽƌĞ͕ĐŽŵďŝŶĂƚŝŽŶŽĨĐĞƌƚĂŝŶĂŶĂůǇƚŝĐĂůƉƌŽƚĞŝŶƚĞĐŚŶŝƋƵĞƐĂŶĚƐƉĞĐŝĨŝĐĂŶĂůǇͲ
 ,1752'8&7,21
 

ƚŝĐĂůƉůĂƚĨŽƌŵƐĚĞǀĞůŽƉĞĚĨŽƌWWĂƌĞƵƚŝůŝǌĞĚ͖ƚŚĞǇĂƌĞĚŝǀŝĚĞĚŝŶƚŽŐĞůͲďĂƐĞĚĂŶĚŐĞůͲĨƌĞĞƚĞĐŚͲ
ŶŝƋƵĞƐ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϬϳ͕ϭϭϲ΁Ϳ͘
dŚĞŵŽƐƚĨƌĞƋƵĞŶƚůǇĂƉƉůŝĞĚŐĞůͲďĂƐĞĚƚĞĐŚŶŝƋƵĞƚŽƐĞƉĂƌĂƚĞƉƌŽƚĞŝŶƐůĂďĞůĞĚǁŝƚŚĂĨůƵŽƌĞƐĐĞŶƚ
Žƌ ďŝŽƚŝŶͲĐŽŶƚĂŝŶŝŶŐ W ŝƐ ƐŽĚŝƵŵ ĚŽĚĞĐǇů ƐƵůĨĂƚĞ ƉŽůǇĂĐƌǇůĂŵŝĚĞ ŐĞů ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ ;^^Ͳ
W'Ϳ͘ĨƚĞƌƉƌŽƚĞŝŶƐĂƌĞƐĞƉĂƌĂƚĞĚĂĐĐŽƌĚŝŶŐƚŽƚŚĞŝƌƐŝǌĞ͕ŝŶͲŐĞůĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŝŽŶĞŶĂďůĞƐ
ǀŝƐƵĂůŝǌĂƚŝŽŶ ŽĨ ĨůƵŽƌĞƐĐĞŶƚůǇ ůĂďĞůĞĚ ƉƌŽƚĞŝŶƐ͕ ǁŚĞƌĞĂƐ ĂǀŝĚŝŶ ďůŽƚƚŝŶŐ ŝƐ ƵƐĞĚ ĨŽƌ ďŝŽƚŝŶͲ
ĐŽŶƚĂŝŶŝŶŐ WƐ ΀ϭϬϳ͕ϭϭϲ΁͘ ^^ͲW' ŝƐ Ă ƌŽďƵƐƚ ĂŶĚ ĨĂƐƚŵĞƚŚŽĚ ďƵƚ ƐƵĨĨĞƌƐ ĨƌŽŵ ƌĞƐƚƌŝĐƚĞĚ
ƌĞƐŽůƵƚŝŽŶůĞĂĚŝŶŐƚŽĐŽͲŵŝŐƌĂƚĞĚƉƌŽƚĞŝŶƐ͘ϮŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐĂĚĚŝƚŝŽŶĂůůǇƌĞƐŽůǀĞƐƉƌŽƚĞŝŶƐ
ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞŝƌ ŝƐŽĞůĞĐƚƌŝĐƉŽŝŶƚ ŝŶ ƚŚĞĨŝƌƐƚĚŝŵĞŶƐŝŽŶƉƌŝŽƌ ƚŽ^^ͲW' ŝŶƚŚĞƐĞĐŽŶĚƐƚĞƉ
ĂŶĚƚŚƵƐŽĨĨĞƌƐĞŶŚĂŶĐĞĚƌĞƐŽůƵƚŝŽŶ΀ϭϭϲ΁͘
dŚĞŝĚĞŶƚŝƚǇŽĨƉƌŽƚĞŝŶƐŝƐƌĞǀĞĂůĞĚďǇĞǆĐŝƐŝŶŐƚŚĞůĂďĞůĞĚƉƌŽƚĞŝŶƐŽƵƚŽĨƚŚĞŐĞůĨŽůůŽǁĞĚďǇĂŶ
ŽƉƚŝŽŶĂůŝŶͲŐĞůƌĞĚƵĐƚŝŽŶĂŶĚĂůŬǇůĂƚŝŽŶƐƚĞƉŽĨĐǇƐƚĞŝŶƐ͕ ŝŶͲŐĞůƚƌǇƉƐŝŶĚŝŐĞƐƚŝŽŶ͕ĂŶĚĂŶĂůǇƐŝƐŽĨ
ƉĞƉƚŝĚĞƐ ďǇ ůŝƋƵŝĚ ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬƚĂŶĚĞŵ ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;>ͲD^ͬD^Ϳ͘ ƵƌŝŶŐ ƌĞǀĞƌƐĞĚ
ƉŚĂƐĞ ĐŚƌŽŵĂƚŽŐƌĂƉŚŝĐ ƐĞƉĂƌĂƚŝŽŶ͕ ƉĞƉƚŝĚĞƐ ĂƌĞĞůƵƚĞĚ ŝŶŽƌĚĞƌŽĨ ƚŚĞŝƌ ŚǇĚƌŽƉŚŽďŝĐŝƚǇ͘ĨƚĞƌ
ƉĂƐƐŝŶŐƚŚĞĐŽůƵŵŶ͕ƚŚĞƉĞƉƚŝĚĞƐĂƌĞƵƐƵĂůůǇ ŝŽŶŝǌĞĚďǇĞůĞĐƚƌŽƐƉƌĂǇ ŝŽŶŝǌĂƚŝŽŶ;^/ͿĂŶĚƚƌĂŶƐͲ
ĨĞƌƌĞĚƚŽƚŚĞŵĂƐƐƐƉĞĐƚƌŽŵĞƚĞƌ͕ǁŚŝĐŚĐǇĐůĞƐĨŽƌŝŶƐƚĂŶĐĞďĞƚǁĞĞŶƚǁŽƐĞƋƵĞŶĐĞƐ΀ϭϮϰ΁͗ĂĨŝƌƐƚ
ƐĞƋƵĞŶĐĞŽďƚĂŝŶƐ ƚŚĞŵĂƐƐ ƐƉĞĐƚƌƵŵŽĨ ƚŚĞƉĞƉƚŝĚĞƐ͕ ŝŶ Ă ƐĞĐŽŶĚ ƐĞƋƵĞŶĐĞ ƚŚĞ ƚĂŶĚĞŵŵĂƐƐ
ƐƉĞĐƚƌĂ ĐŽŵƉŽƐĞĚ ŽĨ ĨƌĂŐŵĞŶƚƐ ŽĨ ƐŝŶŐůĞ ƉƌĞƐĞůĞĐƚĞĚ ƉƌĞĐƵƌƐŽƌ ƉĞƉƚŝĚĞƐ ;ĚĂƚĂͲĚĞƉĞŶĚĞŶƚ
ĂĐƋƵŝƐŝƚŝŽŶ͕ Ϳ Žƌ ƉƌĞĐƵƌƐŽƌ ƉĞƉƚŝĚĞƐǁŝƚŚŽƵƚ Žƌ ůĞƐƐ ƉƌĞƐĞůĞĐƚŝŽŶ ;ĚĂƚĂͲŝŶĚĞƉĞŶĚĞŶƚ ĂĐƋƵŝͲ
ƐŝƚŝŽŶ͕/ͿĂƌĞƌĞĐŽƌĚĞĚ͘ŝĨĨĞƌĞŶƚƚǇƉĞƐŽĨƐƵŝƚĂďůĞŵĂƐƐƐƉĞĐƚƌŽŵĞƚĞƌƐĂŶĚƚĂŶĚĞŵƚĞĐŚŶŝƋƵĞƐ
;ĂĐƋƵŝƐŝƚŝŽŶĐǇĐůĞƐͿĂƌĞĂǀĂŝůĂďůĞ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϮϱ΁Ϳ͘&ŝŶĂůůǇ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞĂĐƋƵŝƐŝƚŝŽŶŵŽĚĞ͕
ƚŚĞ ƉĞƉƚŝĚĞͲƐĞƋƵĞŶĐŝŶŐ ĚĂƚĂ ĂƌĞ ƉƌŽĐĞƐƐĞĚ ďǇ ĂůŐŽƌŝƚŚŵƐ ĂŶĚ ƐĞĂƌĐŚĞĚ ĂŐĂŝŶƐƚ ƉƌŽƚĞŝŶ
ĚĂƚĂďĂƐĞƐ΀ϭϮϱ΁͘
ƐĞƌŝĞƐŽĨŐĞůͲĨƌĞĞ͕>ͲD^ͬD^ͲďĂƐĞĚƉůĂƚĨŽƌŵƐĨŽƌƚŚĞĂŶĂůǇƐŝƐŽĨƉƌŽďĞͲůĂďĞůĞĚƉƌŽƚĞŽŵĞƐŚĂǀĞ
ďĞĞŶĚĞǀĞůŽƉĞĚƚŚĂƚŽĨĨĞƌŚŝŐŚĞƌƐĞŶƐŝƚŝǀŝƚǇƚŚĂŶŐĞůͲďĂƐĞĚƚĞĐŚŶŝƋƵĞƐ͘ŵŽŶŐƚŚĞƐĞƉůĂƚĨŽƌŵƐ͕
ƚĂŶĚĞŵŽƌƚŚŽŐŽŶĂůƉƌŽƚĞŽůǇƐŝƐ;dKWͿ͕ĂŶƚŝďŽĚǇͲďĂƐĞĚŵĞƚŚŽĚƐ͕ĂƐǁĞůůĂƐƚŚĞŵƵůƚŝĚŝŵĞŶƐŝŽŶĂů
ƉƌŽƚĞŝŶŝĚĞŶƚŝĨŝĐĂƚŝŽŶƚĞĐŚŶŽůŽŐǇ;DƵĚW/dͿĂƌĞďƌŽĂĚůǇĚŝƐƚƌŝďƵƚĞĚ΀ϭϬϳ͕ϭϭϲ΁͘
 ƐƚƌĂƚĞŐǇ ƚŚĂƚ ƋƵĂŶƚŝĨŝĞƐ ůĂďĞůĞĚ ƉƌŽƚĞŝŶƐ ĂŶĚ ĚĞƚĞƌŵŝŶĞƐ ƚŚĞ ƐŝƚĞ ŽĨ ůĂďĞůŝŶŐ ŝƐ dKWͲWW
΀ϭϭϯ͕ϭϭϳ΁͘dŚĞƌĞďǇ͕ƚŚĞƉƌŽƚĞŽŵĞŝƐůĂďĞůĞĚŝŶĂƚǁŽͲƐƚĞƉĂƉƉƌŽĂĐŚďǇĂŶĂůŬǇŶĞͲĐŽŶƚĂŝŶŝŶŐZ'
ĂŶĚ ƚŚĞŶ ƐƵďũĞĐƚĞĚ ƚŽ Ƶ ƚŽ ĂƚƚĂĐŚ Ă ďŝŽƚŝŶͲĂǌŝĚĞ ƌĞƉŽƌƚĞƌ ƚŚĂƚ ĐŽŶƚĂŝŶƐ Ă ds ƉƌŽƚĞĂƐĞ
ĐůĞĂǀĂŐĞƐŝƚĞ͘ŝŽƚŝŶͲůĂďĞůĞĚƉƌŽƚĞŝŶƐĂƌĞĞŶƌŝĐŚĞĚďǇŝŶĐƵďĂƚŝŽŶǁŝƚŚ;ƐƚƌĞƉƚͿĂǀŝĚŝŶďĞĂĚƐ͘ĨƚĞƌ
ŽŶͲďĞĂĚ ƚƌǇƉƐŝŶ ĚŝŐĞƐƚŝŽŶ͕ ƚŚĞ ƌĞůĞĂƐĞĚ ƉĞƉƚŝĚĞƐ ĂƌĞ ĂŶĂůǇǌĞĚ ďǇ >ͲD^ͬD^ ƚŽ ƉƌŽǀŝĚĞ ŝŶĨŽƌͲ
ŵĂƚŝŽŶŽŶƚŚĞĞŶƚŝƌĞƉƌŽƚĞŝŶƐĞƋƵĞŶĐĞƐ͘dŚĞƌĞŵĂŝŶŝŶŐƉƌŽďĞͲůĂďĞůĞĚƉĞƉƚŝĚĞƐƚŚĂƚĂƌĞďŽƵŶĚƚŽ
ƚŚĞďĞĂĚƐĂƌĞƌĞůĞĂƐĞĚďǇĂdsƉƌŽƚĞĂƐĞĂŶĚĂŶĂůǇǌĞĚďǇ>ͲD^ͬD^ƚŽƉƌŽǀŝĚĞŝŶĨŽƌŵĂƚŝŽŶŽŶ
ƚŚĞůĂďĞůŝŶŐƐŝƚĞ΀ϭϭϯ͕ϭϭϳ΁͘
,1752'8&7,21 


ŶŽƚŚĞƌƉůĂƚĨŽƌŵƵƐĞƐĐĂƉŝůůĂƌǇĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ;ͿƚŽƐĞƉĂƌĂƚĞƉƌŽďĞͲŵŽĚŝĨŝĞĚĂĐƚŝǀĞƐŝƚĞƉĞƉͲ
ƚŝĚĞƐǁŝƚŚ ŚŝŐŚ ƌĞƉƌŽĚƵĐŝďŝůŝƚǇ ĂŶĚ ƌĞƐŽůƵƚŝŽŶ ΀ϭϮϲ΁͘ dŚĞƌĞĨŽƌĞ͕ ĨůƵŽƌĞƐĐĞŶƚ ƉƌŽďĞͲůĂďĞůĞĚ ƉƌŽͲ
ƚĞŝŶƐĂƌĞĚŝŐĞƐƚĞĚǁŝƚŚƚƌǇƉƐŝŶ͘dŚĞĨůƵŽƌŽƉŚŽƌĞͲĐŽŶƚĂŝŶŝŶŐƉĞƉƚŝĚĞƐĂƌĞĞŶƌŝĐŚĞĚĂŶĚĐŽůůĞĐƚĞĚ
ďǇŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶƚŚƌŽƵŐŚƵƐĞŽĨĂŶƚŝͲĨůƵŽƌŽƉŚŽƌĞĂŶƚŝďŽĚŝĞƐ͕ǁŚŝĐŚƐƉĞĐŝĨŝĐĂůůǇƌĞĐŽŐŶŝǌĞ
ƐŵĂůůŽƌŐĂŶŝĐĨůƵŽƌŽƉŚŽƌĞƐ͕ĂŶĚĂƌĞŵĞĂƐƵƌĞĚďǇǁŝƚŚůĂƐĞƌͲŝŶĚƵĐĞĚĨůƵŽƌĞƐĐĞŶĐĞ͘/ĚĞŶƚŝĨŝĐĂͲ
ƚŝŽŶŽĨƉƌŽƚĞŝŶƐŝƐĚŽŶĞƐĞƉĂƌĂƚĞůǇďǇ>ͲD^ͬD^ĞǆƉĞƌŝŵĞŶƚƐ΀ϭϮϲ΁͘
&ƵƌƚŚĞƌŵŽƌĞ͕ŵŝĐƌŽĂƌƌĂǇƐŽĨĨĞƌŝƐŽůĂƚŝŽŶ͕ĚĞƚĞĐƚŝŽŶ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨWͲůĂďĞůĞĚƉƌŽƚĞŝŶƐŝŶ
ŽŶĞƐƚĞƉ΀ϭϬϳ͕ϭϬϴ͕ϭϮϳ΁͘dŚĞƌĞĨŽƌĞ͕ĂŶƚŝďŽĚŝĞƐƚŚĂƚƐƉĞĐŝĨŝĐĂůůǇƌĞĐŽŐŶŝǌĞƉƌŽƚĞŝŶƐĂƌĞĂƌƌĂǇĞĚŽŶ
ŐůĂƐƐ ƐůŝĚĞƐ͘ &ůƵŽƌĞƐĐĞŶƚůǇ WͲůĂďĞůĞĚ ƉƌŽƚĞŝŶƐ ďŝŶĚ ƚŽ ƚŚĞŝƌ ƐƉĞĐŝĨŝĐ ĂŶƚŝďŽĚŝĞƐ ĂŶĚ ĐĂŶ ďĞ
ĚĞƚĞĐƚĞĚďǇĨůƵŽƌĞƐĐĞŶĐĞƐĐĂŶŶŝŶŐ΀ϭϮϳ΁͘
 5HSRUWHUWDJV
ZĞƉŽƌƚĞƌƚĂŐƐyƌĞƐƉŽŶƐŝďůĞĨŽƌǀŝƐƵĂůŝǌĂƚŝŽŶ͕ĚĞƚĞĐƚŝŽŶ͕ŽƌĞŶƌŝĐŚŵĞŶƚŽĨŵŽůĞĐƵůĞƐŚĂǀĞďĞĐŽŵĞ
ĂǀĂůƵĂďůĞƚŽŽůŝŶĐŚĞŵŝĐĂůďŝŽůŽŐǇ͕ƉƌŽƚĞŽŵŝĐƐ͕ĂŶĚŵĞƚĂďŽůŽŵŝĐƐ͘ŝŽŽƌƚŚŽŐŽŶĂůůĂďĞůŝŶŐƚĞĐŚͲ
ŶŝƋƵĞƐĞŶĂďůĞ ƚǁŽͲƐƚĞƉĂƉƉƌŽĂĐŚĞƐ͕ǁŚŝĐŚĂůůŽǁ ŝŶƚƌŽĚƵĐƚŝŽŶŽĨ ƐƚĞƌŝĐĂůůǇĚĞŵĂŶĚŝŶŐ ƌĞƉŽƌƚĞƌ
ƚĂŐƐ͕ ƐƵĐŚ ĂƐ ĨůƵŽƌŽƉŚŽƌĞƐ Žƌ ĂĨĨŝŶŝƚǇ ƚĂŐƐ͕ ůŝŬĞ ƐŚŽǁŶ ďĞĨŽƌĞ ŝŶ WW ;ĐŚĂƉƚĞƌ ϭ͘ϯ͘ϭͿ͘ ĞƐŝĚĞƐ
WW͕ŽƚŚĞƌ ƚĂŐŐŝŶŐ ƐƚƌĂƚĞŐŝĞƐŵĂŬĞƵƐĞŽĨ ƚĂŐƐ ƚŽ ŝŵĂŐĞĂŶĚ ƌĞƚƌŝĞǀĞŶƵĐůĞŝĐ ĂĐŝĚƐ͕ ƉƌŽƚĞŝŶƐ͕
ŐůǇĐĂŶƐ͕ůŝƉŝĚƐ͕ĂŶĚŽƚŚĞƌŵĞƚĂďŽůŝƚĞƐŝŶǀŝƚƌŽĂŶĚŝŶǀŝǀŽ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϭϵ΁Ϳ͘
dŚĞŐƌĞĂƚĚŝǀĞƌƐŝƚǇŽĨĐŽŵŵĞƌĐŝĂůůǇĂǀĂŝůĂďůĞĨůƵŽƌŽƉŚŽƌĞƐǁŝƚŚĂďƌŽĂĚƌĂŶŐĞŽĨĂďƐŽƌƉƚŝŽŶĂŶĚ
ĞŵŝƐƐŝŽŶƐƉĞĐƚƌĂŚĂǀĞŝŶĐƌĞĂƐĞĚƚŚĞŝƌĨŝĞůĚŽĨĂƉƉůŝĐĂƚŝŽŶ΀ϭϯϬ΁ĂŶĚĂůŵŽƐƚĐŽŵƉůĞƚĞůǇƌĞƉůĂĐĞĚ
ƌĂĚŝŽŝƐŽƚŽƉĞƐ͘ DŽƐƚ ĐŽŵŵŽŶůǇ ƵƐĞĚ ĨůƵŽƌŽƉŚŽƌĞƐ ŝŶ WƐ ĐŽŵƉƌŝƐĞ ĨůƵŽƌĞƐĐĞŝŶ͕ ƌŚŽĚĂŵŝŶĞ͕
ĚĂŶƐǇů͕ ϰͲĐŚůŽƌŽͲϳͲŶŝƚƌŽďĞŶǌŽ΀Đ΁΀ϭ͕Ϯ͕ϱ΁ŽǆĂĚŝĂǌŽůĞ ;EͲůͿ͕ ĚŝƉǇƌƌŽŵĞƚŚĞŶĞ ďŽƌŽŶ ĚŝĨůƵŽƌŝĚĞ
;K/WzͿ͕ ĂŶĚ ĐǇĂŶŝŶĞ ;ǇͿ ĚǇĞƐ ΀ϭϯϬ΁͕ ďƵƚ Ă ŚƵŐĞ ǀĂƌŝĞƚǇ ŽĨ ŽƚŚĞƌ ŽƌŐĂŶŝĐ ĨůƵŽƌŽƉŚŽƌĞƐ ŝƐ
ĂǀĂŝůĂďůĞ΀ϭϯϭ΁͘ůƐŽŽƚŚĞƌƚĞĐŚŶŝƋƵĞƐ͕ ůŝŬĞĚŝƐƚĂŶĐĞͲĚĞƉĞŶĚĞŶƚĨůƵŽƌĞƐĐĞŶĐĞďǇĐŽŵďŝŶĂƚŝŽŶŽĨ
ĨůƵŽƌŽƉŚŽƌĞƐ ƵƐŝŶŐ &ƂƌƐƚĞƌ ƌĞƐŽŶĂŶĐĞ ĞŶĞƌŐǇ ƚƌĂŶƐĨĞƌ Žƌ ĨůƵŽƌĞƐĐĞŶĐĞ ƋƵĞŶĐŚŝŶŐ ĂŶĚ
ďŝŽůƵŵŝŶĞƐĐĞŶƚŝŵĂŐŝŶŐ͕ĂƌĞƉŽƐƐŝďůĞ;ƌĞǀŝĞǁĞĚŝŶ΀ϭϯϮ΁Ϳ͘
ĞƐŝĚĞƐ ĨůƵŽƌĞƐĐĞŶĐĞ ĚĞƚĞĐƚŝŽŶ͕ ĂůƐŽŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ŝƐ ƵƐĞĚ ƚŽŵŽŶŝƚŽƌ ďŝŽŵŽůĞĐƵůĞƐ͘ EŽƚ
ŽŶůǇ ďŝŽŽƌƚŚŽŐŽŶĂů ĐŽƵƉůŝŶŐ ĞŶĂďůĞƐ ŝŶƚƌŽĚƵĐƚŝŽŶ ŽĨ Ă ƚĂŐ͕ ŵĂŶǇ ƐƚƌĂƚĞŐŝĞƐ ŵĂŬĞ ƵƐĞ ŽĨ ƚŚĞ
ƉƌĞƐĞŶĐĞ ŽĨ Ă ĨƵŶĐƚŝŽŶĂů ŐƌŽƵƉ ŝŶ ƚŚĞ ďŝŽŵŽůĞĐƵůĞ ƚŽ ŝŶƚƌŽĚƵĐĞ Ă ƌĞƉŽƌƚĞƌ ƚĂŐ͘ &Žƌ ŝŶƐƚĂŶĐĞ͕

ydŚĞƚĞƌŵƌĞƉŽƌƚĞƌƚĂŐŝƐƵƐĞĚĂĐĐŽƌĚŝŶŐƚŽƚŚĞĚĞĨŝŶŝƚŝŽŶŽĨƌĂǀĂƚƚĂŶĚĐŽͲǁŽƌŬĞƌƐ΀͕΁ĂŶĚ^ŝĞďĞƌĂŶĚĐŽͲ
ǁŽƌŬĞƌƐ΀͕΁ĂƐŵŽůĞĐƵůĞĨŽƌǀŝƐƵĂůŝǌĂƚŝŽŶĂŶĚĞŶƌŝĐŚŵĞŶƚŝŶWW͘dŚĞƚĞƌŵďŝŽŽƌƚŚŽŐŽŶĂůĐŚĞŵŝĐĂůƌĞƉŽƌƚĞƌ
ĐĂŶĂůƐŽŚĂǀĞĂŶŽƚŚĞƌŵĞĂŶŝŶŐǁŚŝĐŚŝƐŶŽƚŝŶƚĞŶĚĞĚŚĞƌĞ͗ĂďŝŽŽƌƚŚŽŐŽŶĂůĐŚĞŵŝĐĂůƌĞƉŽƌƚĞƌĐĂŶďĞĚĞĨŝŶĞĚĂƐĂ
ŶŽŶͲŶĂƚŝǀĞ͕ŶŽŶͲƉĞƌƚƵƌďŝŶŐĐŚĞŵŝĐĂůŚĂŶĚůĞƚŚĂƚĐŽŶƚĂŝŶƐĂďŝŽŽƌƚŚŽŐŽŶĂůŐƌŽƵƉ;Ğ͘Ő͕͘ĂŶĂůŬǇŶĞĨŽƌŵŽĚŝĨŝĐĂƚŝŽŶ
ǁŝƚŚĞǆŽŐĞŶŽƵƐŵŽůĞĐƵůĞƐƐƵĐŚĂƐĨůƵŽƌŽƉŚŽƌĞƐͿ͖ƚŚĞĐŚĞŵŝĐĂůƌĞƉŽƌƚĞƌŝƐŝŶĐŽƌƉŽƌĂƚĞĚŝŶƚŽƚŚĞƚĂƌŐĞƚďŝŽŵŽůĞĐƵůĞ
ďǇƵƐŝŶŐƚŚĞĐĞůů͛ƐŽǁŶďŝŽƐǇŶƚŚĞƚŝĐŵĂĐŚŝŶĞƌǇ;Ğ͘Ő͕͘ĂůŬǇŶĞͲŵŽĚŝĨŝĞĚŶƵĐůĞŽƐŝĚĞƐƚŚĂƚĂƌĞŝŶĐŽƌƉŽƌĂƚĞĚŝŶƚŽE
ĂŶĚZEͿ΀͕΁͘
 ,1752'8&7,21
 

ůĂďĞůŝŶŐ ŽĨ ĂŵŝŶĞ ŐƌŽƵƉƐ ǀŝĂEͲŚǇĚƌŽǆǇƐƵĐĐŝŶŝŵŝĚĞ ;E,^ͿͲĞƐƚĞƌƐ ΀ϭϯϯ΁ Žƌ ƚŚŝŽůƐǁŝƚŚ ŝŽĚŽĂĐĞƚͲ
ĂŵŝĚĞĚĞƌŝǀĂƚŝǀĞƐ ΀ϭϯϰ΁ŚĂǀĞďĞĞŶƵƚŝůŝǌĞĚ ƚŽ ĐŽŵƉĂƌĞĞǆƉƌĞƐƐŝŽŶ ůĞǀĞůƐŽĨ ƉƌŽƚĞŝŶƐ ǀŝĂ ƐƚĂďůĞ
ŝƐŽƚŽƉĞ ůĂďĞůƐ͘ŵŽŶŐƚŚĞƐĞ ůĂďĞůƐ͕ ŝƐŽƚŽƉĞͲĐŽĚĞĚĂĨĨŝŶŝƚǇƚĂŐƐ;/dͿĐŽŵƉƌŝƐĞŚĞĂǀǇĂŶĚ ůŝŐŚƚ
ƌĞƉŽƌƚĞƌƐĨŽƌůĂďĞůŝŶŐŽĨĚŝĨĨĞƌĞŶƚƉƌŽƚĞŝŶƐĂŵƉůĞƐĨŽůůŽǁĞĚďǇŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌŝĐƋƵĂŶƚŝĨŝĐĂƚŝŽŶ
ŽĨůĂďĞůĞĚƉĞƉƚŝĚĞƐŝŶƚŚĞĐŽŵďŝŶĞĚƐĂŵƉůĞƐ΀ϭϯϰ΁͘dŚĞƐĞŝƐŽƚŽƉĞͲĐŽĚĞĚƉƌŽďĞƐŚĂǀĞĂůƐŽďĞĞŶ
ƵƐĞĚ ŝŶƚŚĞĨŝĞůĚŽĨWW ŝŶĨŽƌŵŽĨŚĞĂǀǇĂŶĚ ůŝŐŚƚĂǌŝĚĞƌĞƉŽƌƚĞƌƚĂŐƐ΀ϭϯϱ΁͘ /ƐŽďĂƌŝĐƚĂŐƐĨŽƌ
ƌĞůĂƚŝǀĞĂŶĚĂďƐŽůƵƚĞƋƵĂŶƚŝƚĂƚŝŽŶ;ŝdZYͿƐŚŽǁŝĚĞŶƚŝĐĂůŵĂƐƐƐƉĞĐƚƌĂŽĨƉĞƉƚŝĚĞĨƌĂŐŵĞŶƚƐďƵƚ
ƉŽƐƐĞƐƐĚŝƐƚŝŶŐƵŝƐŚĂďůĞD^ͬD^ƐŝŐŶĂƚƵƌĞƐĚĞƉĞŶĚŝŶŐŽŶƚŚĞƵƚŝůŝǌĞĚƚĂŐ΀ϭϯϯ΁͘
DĂƐƐƚĂŐƐƚŚĂƚĐŽŶƚĂŝŶďƌŽŵŝŶĞ΀ϭϯϲͲϭϯϴ΁ĂŶĚĐŚůŽƌŝŶĞ΀ϭϯϲ͕ϭϯϵ΁ŚĂǀĞďĞĞŶƌĞƉŽƌƚĞĚŝŶƉƌŽƚĞͲ
ŽŵŝĐƐƌĞůĂƚĞĚĂƉƉůŝĐĂƚŝŽŶƐ͖ƚŚĞǇĐĂŶŝŶĐƌĞĂƐĞƌĞĐŽŐŶŝƚŝŽŶŽĨƉĞƉƚŝĚĞƐďǇŐĞŶĞƌĂƚŝŶŐĂĐŚĂƌĂĐƚĞƌŝƐͲ
ƚŝĐƉĞƉƚŝĚĞŝƐŽƚŽƉŝĐƉĂƚƚĞƌŶ͘
^ŵĂůů ŵĞƚĂďŽůŝƚĞƐ ŚĂǀĞ ďĞĞŶ ĐŽǀĂůĞŶƚůǇ ůĂďĞůĞĚ ǁŝƚŚ ƚĂŐƐ ƚŚĂƚ ƚĂƌŐĞƚ ĚŝƐƚŝŶĐƚ ĐůĂƐƐĞƐ ŽĨ ƐŵĂůů
ŵŽůĞĐƵůĞƐ ĐĂƌƌǇŝŶŐ ĐŽŵŵŽŶ ĐŚĞŵŝĐĂů ĨƵŶĐƚŝŽŶĂůŝƚŝĞƐ ;Ğ͘Ő͕͘ ĂŵŝŶĞƐ͕ ĂůĐŽŚŽůƐ͕ ĂĐŝĚƐ͕ ƚŚŝŽůƐ͕
ŬĞƚŽŶĞƐͬĂůĚĞŚǇĚĞƐͿ͘ ŚĂƌŐĞĚ ƚĂŐƐ ůŝŬĞ ĂŵŵŽŶŝƵŵ ΀ϭϰϬ͕ϭϰϭ΁ Žƌ ƉŚŽƐƉŚŽŶŝƵŵ ΀ϭϰϮ΁ ĞŶŚĂŶĐĞ
ŝŽŶŝǌĂƚŝŽŶŝŶ^/ƉŽƐŝƚŝǀĞŵŽĚĞĂŶĚŝŵƉƌŽǀĞƌĞƚĞŶƚŝŽŶďĞŚĂǀŝŽƌĚƵƌŝŶŐĐŚƌŽŵĂƚŽŐƌĂƉŚŝĐƐĞƉĂƌĂͲ
ƚŝŽŶ͘ dŚĞ ůĂƚƚĞƌ ǁĂƐ ĂůƐŽ ƌĞƉŽƌƚĞĚ ĨŽƌ ďƌŽŵŝŶĞͲ ĂŶĚ ĐŚůŽƌŝŶĞͲĐŽŶƚĂŝŶŝŶŐ ƚĂŐƐ ƚŚĂƚ ĂĚĚŝƚŝŽŶĂůůǇ
ŽĨĨĞƌĞĚĐŚĂƌĂĐƚĞƌŝƐƚŝĐŝƐŽƚŽƉŝĐƉĂƚƚĞƌŶƐŝŶ>ͲD^ĂƉƉƌŽĂĐŚĞƐ΀ϭϰϭ͕ϭϰϯͲϭϰϱ΁͘
6&23(2)7+(678'< 


 6&23(2)7+(678'<
ůŵŽƐƚ ƚǁŽ ĚĞĐĂĚĞƐ ĂŐŽ͕ ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ;WhƐͿ ƉƌŽĚƵĐĞĚ ďǇ ĚŝĂƚŽŵƐ ĐĂŵĞ ŝŶƚŽ
ĨŽĐƵƐŽĨĐŚĞŵŝĐĂůĞĐŽůŽŐŝƐƚƐ͘^ŝŶĐĞƚŚĞŶ͕ƚŚĞƐĞĂůĚĞŚǇĚĞƐŚĂǀĞďĞĞŶĚĞŵŽŶƐƚƌĂƚĞĚƚŽĂĐƚĂŐĂŝŶƐƚ
ƌĞƉƌŽĚƵĐƚŝŽŶŽĨĚŝĂƚŽŵŐƌĂǌĞƌƐĂŶĚƉƌŽƉŽƐĞĚƚŽŵĞĚŝĂƚĞŽƚŚĞƌƉůĂŶŬƚŽŶŝĐŝŶƚĞƌĂĐƚŝŽŶƐ;ƌĞǀŝĞǁĞĚ
ŝŶ΀Ϯϭ͕ϱϱ͕ϱϳ΁͕ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϮͿ͘
dŚŝƐǁŽƌŬĂŝŵĞĚƚŽĐŽŶƚƌŝďƵƚĞƚŽĂǀĂŝůĂďůĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĂƚĂ;&ŝŐƵƌĞϴͿĂŶĚƚŽƉƌŽǀŝĚĞĚĂƚĂƚŚĂƚ
ĐĂŶ ďĞ ƌĞůĂƚĞĚ ƚŽ ďŝŽůŽŐŝĐĂů ĞĨĨĞĐƚƐ ŽĨ WhƐ ŝŶ ĂŵĞƐŽĐŽƐŵ ƐƚƵĚǇ͘ dŚĞŵĂŝŶ ĞŵƉŚĂƐŝƐ ŽĨ ƚŚĞ
ƚŚĞƐŝƐǁĂƐƚŽĚĞĞƉĞŶƚŚĞŵĞĐŚĂŶŝƐƚŝĐƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨĞĨĨĞĐƚƐŽĨWhƐ͘^ŽĨĂƌ͕WhƚĂƌŐĞƚƐĂŶĚ
ƚŚĞŝƌ ŵĞĐŚĂŶŝƐŵƐ ŽĨ ĂĐƚŝŽŶ ĂƌĞ ŽŶůǇ ƉŽŽƌůǇ ŝŶǀĞƐƚŝŐĂƚĞĚ͘ / ƐƚƌŝǀĞĚ ƚŽ ƵŶǀĞŝů Wh ƵƉƚĂŬĞ ĂŶĚ
ƚĂƌŐĞƚƐ ŽĨ ƚŚĞƐĞ ŽǆǇůŝƉŝŶƐ ƚŚĂƚ ĂƌĞ ĐŽǀĂůĞŶƚůǇ ŵŽĚŝĨŝĞĚ ǁŝƚŚ ĞŵƉŚĂƐŝƐ ŽŶ ƉƌŽƚĞŝŶƐ ;&ŝŐƵƌĞ ϴͿ͘
,ŽǁĞǀĞƌ͕ƚŚĞƉƌĞĐŝƐĞĂƐƐƵƌĂŶĐĞŽĨĂŵŽůĞĐƵůĂƌƚĂƌŐĞƚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƉŚĂƌŵĂĐĞƵƚŝĐĂůƉƌĂĐƚŝĐĞ
ǁĂƐ ŶŽƚ ƚŚĞ Ăŝŵ ŽĨ ƚŚŝƐ ǁŽƌŬ͕ ƌĂƚŚĞƌ Ă ƐĐƌĞĞŶŝŶŐ ŽĨ ƉƵƚĂƚŝǀĞ ƚĂƌŐĞƚƐ ĂŶĚ ĚĞƌŝǀĞĚ ĨƌŽŵ ƚŚĞƐĞ
ĨŝŶĚŝŶŐƐ͕ ƚŚĞ ĚŝƐĐůŽƐƵƌĞ ŽĨ ƉŽƚĞŶƚŝĂůůǇ ĂĨĨĞĐƚĞĚ ďŝŽůŽŐŝĐĂů ƉĂƚŚǁĂǇƐ ĂŶĚ ŵŽůĞĐƵůĂƌ ĨƵŶĐƚŝŽŶƐ͘
ĞƐŝĚĞƐ Wh ƚĂƌŐĞƚ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ͕ / ĂŝŵĞĚ ƚŽ ĚĞƐŝŐŶ Ă ŶĞǁ ƌĞƉŽƌƚĞƌŵŽůĞĐƵůĞ ĨŽƌ ƉƌŽďĞƐ ĂŶĚ
ŽƚŚĞƌĂƉƉůŝĐĂƚŝŽŶƐŝŶƚŚĞĨŝĞůĚŽĨĐŚĞŵŝĐĂůďŝŽůŽŐǇ;&ŝŐƵƌĞϴͿ͘

&ŝŐƵƌĞϴ͘ ^ƵŵŵĂƌǇ ŽĨ ƚŚĞ ĂŝŵƐ ŽĨ ƚŚŝƐ ƚŚĞƐŝƐ͘ ŝĂƚŽŵƐ ƉƌŽĚƵĐĞ WhƐ ƵƉŽŶǁŽƵŶĚŝŶŐ͕ ĐĞůů ůǇƐŝƐ͕ ĂŶĚ ďǇ ŝŶƚĂĐƚ ĐĞůůƐ ;ŐƌĞĞŶ
ĂƌƌŽǁƐͿ΀ϮϬ͕ϲϵ͕ϳϬ͕ϭϰϲ΁͘ĞƐŝĚĞƐƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞƐĞŵĞƚĂďŽůŝƚĞƐ͕ƚŚĞŝƌƵƉƚĂŬĞ;ƌĞĚĂƌƌŽǁͿĂŶĚĐŽǀĂůĞŶƚƌĞĂĐƚŝŽŶƐ
ǁŝƚŚ ŵŽůĞĐƵůĂƌ ƚĂƌŐĞƚƐ ;ŐƌĂǇ ĐŝƌĐůĞ͕ Ğ͘Ő͕͘ ƉƌŽƚĞŝŶƐͿ ĂƌĞ ƚŽ ďĞ ŝŶǀĞƐƚŝŐĂƚĞĚ ƚŽ ĞǆƚĞŶĚ ƚŚĞ ŐĞŶĞƌĂů ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ
ŵĞĐŚĂŶŝƐƚŝĐĞĨĨĞĐƚƐŽĨWhƐŝŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚĂĨĞǁĂůƌĞĂĚǇĂǀĂŝůĂďůĞŝŶĨŽƌŵĂƚŝŽŶŽĨŐĞŶĞĞǆƉƌĞƐƐŝŽŶƌĞŐƵůĂƚŝŽŶ΀ϵϴͲ
ϭϬϭ΁͘ZĞĐƚĂŶŐƵůĂƌďŽǆĞƐĂŶĚďůĂĐŬĂƌƌŽǁƐĚĞŵŽŶƐƚƌĂƚĞƚŚĞĞǆƉĞƌŝŵĞŶƚĂůĂƐƉĞĐƚƐŽĨƚŚŝƐǁŽƌŬ͘;ďďƌĞǀŝĂƚŝŽŶʹ'ͲD^͗
ŐĂƐĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚƚŽŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇͿ
 6&23(2)7+(678'<
 

/ŶĚĞƚĂŝů͕ƚŚŝƐǁŽƌŬĐŽŵƉƌŝƐĞƐƚŚĞĨŽůůŽǁŝŶŐĞůĞŵĞŶƚƐ͗
4XDQWLILFDWLRQRI38$VLQDPHVRFRVPVWXG\DQGWKHLULPSDFWRQJUD]LQJH[SHULPHQWV
ůŽŽŵƐŽĨƚŚĞWhͲƉƌŽĚƵĐŝŶŐĂůŐĂůƐƉĞĐŝĞƐ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝĂŶĚWŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝĂƌĞƚŽ
ďĞ ŽďƐĞƌǀĞĚ ŝŶ Ă ŵĞƐŽĐŽƐŵ ĞǆƉĞƌŝŵĞŶƚ ŝŶ ĐŽůůĂďŽƌĂƚŝŽŶ ǁŝƚŚ ŽƚŚĞƌ ƌĞƐĞĂƌĐŚĞƌƐ͘ ƵƌŝŶŐ ƚŚŝƐ
ƐƚƵĚǇ͕ĚŝůƵƚŝŽŶĞǆƉĞƌŝŵĞŶƚƐǁĞƌĞƉůĂŶŶĞĚƚŽĞǆĂŵŝŶĞŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶĐŽŵŵƵŶŝƚǇŐƌĂǌŝŶŐŽŶ
ƉŚǇƚŽƉůĂŶŬƚŽŶ͘ tĞ ĂƚƚĞŵƉƚĞĚ ƚŽ ĞŶůŝŐŚƚĞŶ ƉƌĞǀŝŽƵƐ ƵŶĞǆƉůĂŝŶĂďůĞ ƌĞƐƵůƚƐ ŽĨ ŐƌĂǌŝŶŐ ĞǆƉĞƌŝͲ
ŵĞŶƚƐ ƚŚƌŽƵŐŚƐƵƉƉŽƌƚďǇĐŚĞŵŝĐĂůĂŶĂůǇƐŝƐŽĨďŝŽĂĐƚŝǀĞWhƐ͘ / ĐŽͲǁŽƌŬĞĚŽŶƚŚŝƐ ƚŽƉŝĐ͕ ƚŽŽŬ
ƐĂŵƉůĞƐŽŶͲƐŝƚĞ͕ĂŶĚƋƵĂŶƚŝĨŝĞĚWhƐďǇŐĂƐĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚƚŽŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ;'Ͳ
D^Ϳ;ĐŚĂƉƚĞƌϱ͘ϭͿ͘

3UREHGHVLJQDQGXSWDNHRID38$GHULYHGSUREHLQSODQNWRQLFRUJDQLVPV
sŝƐƵĂůŝǌĂƚŝŽŶŽĨƵƉƚĂŬĞĂŶĚĂĐĐƵŵƵůĂƚŝŽŶŽĨWhƐŝŶŽƌŐĂŶŝƐŵƐŝƐĞƐƐĞŶƚŝĂůƚŽĐůĂƌŝĨǇŵĞĐŚĂŶŝƐƚŝĐ
ĂƐƉĞĐƚƐ ŽĨ ƚŚŝƐ ƐƵďƐƚĂŶĐĞ ĐůĂƐƐ͘ dŽ ĂĐŚŝĞǀĞ ƚŚŝƐ ŐŽĂů͕ / ĂŝŵĞĚ ƚŽ ƵƚŝůŝǌĞ Ă ƉƌĞǀŝŽƵƐůǇ ĚĞǀĞůŽƉĞĚ
ĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞ͕ǁŚŝĐŚ/ĚĞƐŝŐŶĞĚĂĐĐŽƌĚŝŶŐƚŽĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ;WWͿ΀ϭϰϳ΁͘
tŝƚŚƚŚĞŚĞůƉŽĨ ƚŚĞWhͲĚĞƌŝǀĞĚĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞ ;WͿĂŶĚĂƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞĐŽŶƚƌŽů
ƉƌŽďĞ͕/ƉůĂŶŶĞĚƚŽĞƐƚĂďůŝƐŚƵƉƚĂŬĞƐƚƵĚŝĞƐŝŶŵŽĚĞůŽƌŐĂŶŝƐŵƐ͘
/ƵƐĞĚƚŚĞĐŽƉĞƉŽĚĐĂƌƚŝĂƚŽŶƐĂƚŽƐƚƵĚǇĚĞůŝǀĞƌǇĂŶĚĚŝƐƚƌŝďƵƚŝŽŶŽĨďŽƚŚƚǇƉĞƐŽĨĂůĚĞŚǇĚĞƐďǇ
ĞǆƉůŽŝƚŝŶŐĂĐĂƌƌŝĞƌƐƉĞĐŝĞƐ ;ĐŚĂƉƚĞƌϱ͘ϮͿ͘&ƵƌƚŚĞƌŵŽƌĞ͕ /ĂŝŵĞĚƚŽŽďƐĞƌǀĞƉƌŽďĞƵƉƚĂŬĞ ŝŶƚŚĞ
WhͲƉƌŽĚƵĐŝŶŐWŚĂĞŽĚĂĐƚǇůƵŵƚƌŝĐŽƌŶƵƚƵŵ;ĐŚĂƉƚĞƌϱ͘ϮͿ͘dŚŝƐĂůŐĂŝƐĐĂƉĂďůĞŽĨĐĞůůͲƚŽͲĐĞůůĐŽŵͲ
ŵƵŶŝĐĂƚŝŽŶŝŶƌĞƐƉŽŶƐĞƚŽϮ͕ϰͬͲĚĞĐĂĚŝĞŶĂů;Ϳ΀ϳϭ΁ĂŶĚŝƐŽŶĞŽĨĂĨĞǁƐĞƋƵĞŶĐĞĚĚŝĂƚŽŵƐ
΀ϭϰϴ΁͕ĂůůŽǁŝŶŐĨƵƌƚŚĞƌƉƌŽƚĞŝŶƚĂƌŐĞƚƐƚƵĚŝĞƐ͘

7DUJHWLGHQWLILFDWLRQRI38$VLQSODQNWRQLFRUJDQLVPV
dŽƵŶƌĂǀĞůƚŚĞŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŽĨWhƐ͕ŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨŵŽůĞĐƵůĂƌƚĂƌŐĞƚƐŝƐĂŶĞƐƐĞŶƚŝĂů
ƐƚĞƉ͘/ĂŝŵĞĚƚŽĚĞǀĞůŽƉĂŶĚĐŽŶĚƵĐƚƚŚĞĨŝƌƐƚƐĐƌĞĞŶŝŶŐŽĨĐŽǀĂůĞŶƚůǇůĂďĞůĞĚƉƌŽƚĞŝŶƚĂƌŐĞƚƐŽĨ
WhƐ ŝŶĂƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵ͘dŚĞƌĞďǇ͕ / ŝŶƚĞŶĚĞĚƚŽĚĞǀĞůŽƉĂ ƚǁŽͲƐƚĞƉWWƉƌŽĐĞĚƵƌĞ ĨŽƌ
ƚŚĞĚŝĂƚŽŵW͘ƚƌŝĐŽƌŶƵƚƵŵĂŶĚĚĞƌŝǀĞƉŽƐƐŝďůĞĐŽŶƐĞƋƵĞŶĐĞƐŽĨĐŽǀĂůĞŶƚůǇŵŽĚŝĨŝĞĚƉƌŽƚĞŝŶƐĨŽƌ
ƚŚĞĐĞůůƐ͘/ŶĂĚĚŝƚŝŽŶ͕ĂůƐŽEƚĂƌŐĞƚƐĂƐǁĞůůĂƐƐŵĂůůŵŽůĞĐƵůĞƐ͕ǁŚŝĐŚƉŽƚĞŶƚŝĂůůǇĐŽŶƚƌŝďƵƚĞƚŽ
WhĚĞƚŽǆŝĨŝĐĂƚŝŽŶ͕ǁĞƌĞĂĚĚƌĞƐƐĞĚ;ĐŚĂƉƚĞƌϱ͘ϯͿ͘

5HSRUWHUWDJGHYHORSPHQWIRUPXOWLSOHGHWHFWLRQSRVVLELOLWLHV
ĞƐŝĚĞƐ ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ ƚŚĂƚ ĂƌĞ ĞǆĐůƵƐŝǀĞůǇ ďĂƐĞĚ ŽŶ ƚŚĞ ĨůƵŽƌĞƐĐĞŶĐĞ ĚĞƚĞĐƚŝŽŶ ŽĨ Ă ƉƌŽďĞ͕ /
ĂŝŵĞĚƚŽĚĞǀĞůŽƉĂŶĞǁƌĞƉŽƌƚĞƌƚĂŐĨŽƌŽƌƚŚŽŐŽŶĂůĚĞƚĞĐƚŝŽŶƉŽƐƐŝďŝůŝƚŝĞƐŝŶĐůƵĚŝŶŐŵĂƐƐƐƉĞĐͲ
ƚƌŽŵĞƚƌǇĂŶĚĨůƵŽƌĞƐĐĞŶĐĞ͘dŚĞƌĞƉŽƌƚĞƌŵĂǇĐŽŶƚƌŝďƵƚĞƚŽƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐŵĂůůWhͲĚĞƚŽǆͲ
ŝĨǇŝŶŐŵŽůĞĐƵůĞƐĂŶĚĞǆƚĞŶĚƚŚĞƚŽŽůďŽǆŽĨWƐĂŶĚĐŚĞŵŝĐĂůďŝŽůŽŐǇ͘/ƚƐŚŽƵůĚďĞĐŽŶŶĞĐƚĂďůĞ
ƚŽ ƚĞƌŵŝŶĂů ĂůŬǇŶĞͲĐŽŶƚĂŝŶŝŶŐŵŽůĞĐƵůĞƐ ǀŝĂ Ƶ;/ͿͲĐĂƚĂůǇǌĞĚ ĂǌŝĚĞͲĂůŬǇŶĞ ĐǇĐůŽĂĚĚŝƚŝŽŶ ;ƵͿ
;ĐŚĂƉƚĞƌϱ͘ϰͿ͘
38%/,&$7,21/,67$1''2&80(17$7,212)$87+256+,3 


 38%/,&$7,21/,67$1''2&80(17$7,212)$87+256+,3
0DQXVFULSW$
8QGHUHVWLPDWLRQRIPLFUR]RRSODQNWRQJUD]LQJLQGLOXWLRQH[SHULPHQWVGXHWRLQKLELWLRQRI
SK\WRSODQNWRQJURZWK
ŝĂŶĞ < ^ƚŽĞĐŬĞƌ͕ :ĞŶƐ  EĞũƐƚŐĂĂƌĚ͕ ZĂŬŚĞƐŚ DĂĚŚƵƐŽŽĚŚĂŶĂŶ͕ 'ĞŽƌŐ WŽŚŶĞƌƚ͕ ^ƚĞĨĂŶŝĞ
tŽůĨƌĂŵ͕,ĂŶƐ,ĞŶƌŝŬ:ĂŬŽďƐĞŶ͕^ŝŐŝƚĂƐaƵůēŝƵƐ͕ƵĚ>ĂƌƐĞŶ͘>ŝŵŶŽůŽŐǇĂŶĚKĐĞĂŶŽŐƌĂƉŚǇϮϬϭϱ͕
ϲϬ;ϰͿ͗ϭϰϮϲʹϭϰϯϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬůŶŽ͘ϭϬϭϬϲ͘
6XPPDU\
ƵƌŝŶŐĂŶŝŶƚĞƌŶĂƚŝŽŶĂůŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚ͕/ƋƵĂŶƚŝĨŝĞĚĚŝƐƐŽůǀĞĚĂŶĚƉĂƌƚŝĐƵůĂƚĞƉŽůǇƵŶƐĂƚƵͲ
ƌĂƚĞĚĂůĚĞŚǇĚĞƐ;WhƐͿƉƌŽĚƵĐĞĚďǇƚŚĞďůŽŽŵĨŽƌŵŝŶŐĂůŐĂůƐƉĞĐŝĞƐ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝĂŶĚ
WŚĂĞŽĐǇƐƚŝƐ ƉŽƵĐŚĞƚŝŝ ƵŶĚĞƌ ĐůŽƐĞͲƚŽͲŶĂƚƵƌĞ ĐŽŶĚŝƚŝŽŶƐ͘ dŚĞ ĚĂƚĂ ƉƌŽǀŝĚĞ ĞǆƉůĂŶĂƚŝŽŶ ĨŽƌ ƚŚĞ
ƌĞƐƵůƚƐ ŽĨ ĚŝůƵƚŝŽŶ ĞǆƉĞƌŝŵĞŶƚƐ ƚŚĂƚ ĞǆĂŵŝŶĞ ŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶ ĐŽŵŵƵŶŝƚǇ ŐƌĂǌŝŶŐ ŽŶ ƉŚǇƚŽͲ
ƉůĂŶŬƚŽŶ͘tŝƚŚŝŶƚŚĞĞǆƉĞƌŝŵĞŶƚƐ͕ŶĞƚŐƌŽǁƚŚŽĨƉŚǇƚŽƉůĂŶŬƚŽŶŝŶĚŝůƵƚĞĚƐĂŵƉůĞƐǁĂƐĚŝƐƚŽƌƚĞĚ
ƌĞƐƵůƚŝŶŐ ŝŶ ƵŶƵƐƵĂů ůŽǁ ŐƌĂǌŝŶŐ ĐŽĞĨĨŝĐŝĞŶƚƐ͘tĞ ĂƐĐƌŝďĞĚ ƚŚĞƐĞ ŝŶŚŝďŝƚŝŶŐ ĞĨĨĞĐƚƐ ƚŽ ďŝŽĂĐƚŝǀĞ
WhƐ͕ ǁŚŝĐŚ ǁĞƌĞ ƌĞůĞĂƐĞĚ ďǇ ĚĂŵĂŐĞĚ ĂůŐĂů ĐĞůůƐ ĚƵƌŝŶŐ ĨŝůƚƌĂƚŝŽŶ ŽĨ ƐĞĂ ǁĂƚĞƌ ĨŽƌ ĚŝůƵƚĞĚ
ƚƌĞĂƚŵĞŶƚƐ͘
$XWKRUFRQWULEXWLRQV
<^ƚŽĞĐŬĞƌ WůĂŶŶĞĚ ƚŚĞ ŵĞƐŽĐŽƐŵ ƌĞƐĞĂƌĐŚ ĂƉƉƌŽĂĐŚ͖ ĐŽŶĐĞŝǀĞĚ͕ ĚĞƐŝŐŶĞĚ͕ ĂŶĚ
ƉĞƌĨŽƌŵĞĚ ƚŚĞ ĚŝůƵƚŝŽŶ ŐƌĂǌŝŶŐ ĂŶĚ ůĂďŽƌĂƚŽƌǇ ĞǆƉĞƌŝŵĞŶƚƐ͕ ĂŶĂůǇǌĞĚ ƚŚĞ
ĚĂƚĂ͕ǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘
:EĞũƐƚŐĂĂƌĚ ĞƐŝŐŶĞĚĂŶĚĐŽŽƌĚŝŶĂƚĞĚƚŚĞŵĞƐŽĐŽƐŵƌĞƐĞĂƌĐŚĂƉƉƌŽĂĐŚ͕ĂŶĂůǇǌĞĚƚŚĞ
ĚĂƚĂ͘
ZDĂĚŚƵƐŽŽĚŚĂŶĂŶ WĞƌĨŽƌŵĞĚĚŝůƵƚŝŽŶŐƌĂǌŝŶŐĞǆƉĞƌŝŵĞŶƚƐĂŶĚĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͘
'WŽŚŶĞƌƚ WůĂŶŶĞĚ ƚŚĞ ŵĞƐŽĐŽƐŵ ƌĞƐĞĂƌĐŚ ĂƉƉƌŽĂĐŚ͕ ƐƵƉĞƌǀŝƐĞĚ ^t͕ ĂŶĂůǇǌĞĚ ƚŚĞ
WhƋƵĂŶƚŝĨŝĐĂƚŝŽŶĚĂƚĂ͕ ĂŶĚǁƌŽƚĞ ƚŚĞ ĐŽƌƌĞƐƉŽŶĚŝŶŐƉĂƌƚŽĨ ƚŚĞŵĂŶƵͲ
ƐĐƌŝƉƚ͘
^tŽůĨƌĂŵ WůĂŶŶĞĚĂŶĚƉĞƌĨŽƌŵĞĚWhƐĂŵƉůĞƉƌĞƉĂƌĂƚŝŽŶŽŶͲƐŝƚĞ͕ĐŽŶĚƵĐƚĞĚ'ͲD^
ŵĞĂƐƵƌĞŵĞŶƚƐ͕ĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͕ĂŶĚǁƌŽƚĞƚŚĞĐŽƌƌĞƐƉŽŶĚŝŶŐƉĂƌƚŽĨƚŚĞ
ŵĂŶƵƐĐƌŝƉƚ͘;^ƵŐŐĞƐƚĞĚƉƵďůŝĐĂƚŝŽŶĞƋƵŝǀĂůĞŶƚ͗Ϭ͘ϮϱͿ
,,:ĂŬŽďƐĞŶ WůĂŶŶĞĚ͕ƉĞƌĨŽƌŵĞĚ͕ĂŶĚĂŶĂůǇǌĞĚƚŚĞƉůĂŶŬƚŽŶĐŽŵƉŽƐŝƚŝŽŶ͘
^aƵůēŝƵƐ WĞƌĨŽƌŵĞĚĚŝůƵƚŝŽŶŐƌĂǌŝŶŐĞǆƉĞƌŝŵĞŶƚƐĂŶĚĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͘
 38%/,&$7,21/,67$1''2&80(17$7,212)$87+256+,3
 

>ĂƌƐĞŶ WƌŽũĞĐƚůĞĂĚĞƌĂŶĚĐŽŽƌĚŝŶĂƚŽƌŽĨƚŚĞŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚ͘
ůůĐŽͲĂƵƚŚŽƌƐĐŽŵŵĞŶƚĞĚŽŶƚŚĞŵĂŶƵƐĐƌŝƉƚ͘

0DQXVFULSW%
$PHWDEROLFSUREHHQDEOHGVWUDWHJ\UHYHDOVXSWDNHDQGSURWHLQWDUJHWVRISRO\XQVDWXUDWHG
DOGHK\GHVLQWKHGLDWRP3KDHRGDFW\OXPWULFRUQXWXP
^ƚĞĨĂŶŝĞtŽůĨƌĂŵ͕EĂƚĂůŝĞtŝĞůƐĐŚ͕zǀŽŶŶĞ,ƵƉĨĞƌ͕ĞƚƚŝŶĂDƂŶĐŚ͕,ƵŝͲtĞŶ>ƵͲtĂůƚŚĞƌ͕ZĂŝŶĞƌ
,ĞŝŶƚǌŵĂŶŶ͕ KůŝǀĞƌ tĞƌǌ͕ ůĞƓ ^ǀĂƚŽƓ͕ 'ĞŽƌŐ WŽŚŶĞƌƚ͘ W>Ž^ KE ϮϬϭϱ͕ ϭϬ;ϭϬͿ͗ĞϬϭϰϬϵϮϳ͘
ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϭϰϬϵϮϳ͘
6XPPDU\
WhƐŚĂǀĞďĞĞŶ ƐŚŽǁŶ ƚŽŵĞĚŝĂƚĞ ĐĞůůͲƚŽͲĐĞůů ƐŝŐŶĂůŝŶŐ͘ /ŶƉĂƌƚŝĐƵůĂƌ͕ Ϯ͕ϰͬͲĚĞĐĂĚŝĞŶĂů ;Ϳ
ŝŶĐƌĞĂƐĞĚŝŶƚƌĂĐĞůůƵůĂƌĐĂůĐŝƵŵĐŽŶĐĞŶƚƌĂƚŝŽŶ͕EKŐĞŶĞƌĂƚŝŽŶ͕ĂŶĚƚƌĂŶƐĐƌŝƉƚŝŽŶĂůĐŚĂŶŐĞƐŝŶƚŚĞ
ĚŝĂƚŽŵ W͘ ƚƌŝĐŽƌŶƵƚƵŵ͘ dŽ ŝŵƉƌŽǀĞ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞ ƵŶĚĞƌůǇŝŶŐ ŵĞĐŚĂŶŝƐƚŝĐ ĂƐƉĞĐƚƐ͕ ǁĞ
ƐƚƵĚŝĞĚWhƵƉƚĂŬĞĂŶĚƚĂƌŐĞƚƐ ŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵďǇƵƐŝŶŐŵŽůĞĐƵůĂƌƉƌŽďĞƐƐŝŵŝůĂƌƚŽĂĐƚŝǀŝƚǇͲ
ďĂƐĞĚ ƉƌŽƚĞŝŶ ƉƌŽĨŝůŝŶŐ ;WWͿ͘ ƉƉůŝĐĂƚŝŽŶ ŽĨ ƚŚĞ ͲĚĞƌŝǀĞĚ͕ ĨůƵŽƌĞƐĐĞŶƚ ƉƌŽďĞ dDZͲWh
ƌĞǀĞĂůĞĚƐƵďƐƚĂŶƚŝĂůƵƉƚĂŬĞ ŝŶĐĞůůƐďǇ ĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇĐŽŵƉĂƌĞĚƚŽĂƐĂƚƵƌĂƚĞĚĂůĚĞͲ
ŚǇĚĞĐŽŶƚƌŽůƉƌŽďĞ͘/ŶĂƐƵďƐĞƋƵĞŶƚƚǁŽͲƐƚĞƉWWĂƉƉƌŽĂĐŚ͕ǁĞƌĞĐĞŝǀĞĚƐĞůĞĐƚŝǀĞĨůƵŽƌĞƐĐĞŶƚ
ůĂďĞůŝŶŐ ŽĨ ƚĂƌŐĞƚ ƉƌŽƚĞŝŶƐ ďǇ ƚŚĞ Wh ƉƌŽďĞ͘ WƵƚĂƚŝǀĞ ƚĂƌŐĞƚƐ ŚĂǀĞ ƌŽůĞƐ ŝŶ ŬĞǇ ďŝŽůŽŐŝĐĂů
ƉƌŽĐĞƐƐĞƐƐƵĐŚĂƐƚŚĞƉĞŶƚŽƐĞƉŚŽƐƉŚĂƚĞƉĂƚŚǁĂǇĂŶĚƉŚŽƚŽƐǇŶƚŚĞƐŝƐ͕ŝŶĐůƵĚŝŶŐƉŚŽƚŽƉŚŽƐƉŚŽͲ
ƌǇůĂƚŝŽŶĂŶĚƚŚĞĂůǀŝŶĐǇĐůĞ͕ĂŶĚŵĂǇďĞŶĞŐĂƚŝǀĞůǇĂĨĨĞĐƚĞĚďǇĐŽǀĂůĞŶƚWhŵŽĚŝĨŝĐĂƚŝŽŶƐ͘
$XWKRUFRQWULEXWLRQV
^tŽůĨƌĂŵ ŽŶĐĞŝǀĞĚ͕ĚĞƐŝŐŶĞĚ͕ĂŶĚƉĞƌĨŽƌŵĞĚĂůůĞǆƉĞƌŝŵĞŶƚƐ;ĞǆĐĞƉƚϮŐĞůƐ͕ĚŝͲ
ŐĞƐƚŝŽŶ͕>ͲD^ͬD^Ϳ͕ĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͕ĂŶĚǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘dŚĞ
ƐǇŶƚŚĞƐĞƐŽĨdDZͲWhͬdDZͲEϯͬzĂƌĞďĂƐĞĚŽŶŵǇĚŝƉůŽŵĂƚŚĞƐŝƐ
΀ϭϰϳ΁͘;^ƵŐŐĞƐƚĞĚƉƵďůŝĐĂƚŝŽŶĞƋƵŝǀĂůĞŶƚ͗ϭ͘ϬͿ
EtŝĞůƐĐŚ WĞƌĨŽƌŵĞĚ>ͲD^ͬD^ŵĞĂƐƵƌĞŵĞŶƚƐ͕ƉƌŽĐĞƐƐĞĚƚŚĞƌĂǁĚĂƚĂ͕ǁƌŽƚĞƚŚĞ
ĐŽƌƌĞƐƉŽŶĚŝŶŐŵĂƚĞƌŝĂůƐĂŶĚŵĞƚŚŽĚƐƐĞĐƚŝŽŶ͘
z,ƵƉĨĞƌ WĞƌĨŽƌŵĞĚϮŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐĂŶĚŝŶͲŐĞůĚŝŐĞƐƚŝŽŶŽĨƉƌŽƚĞŝŶƐ͘
DƂŶĐŚ ĚǀĂŶĐĞĚŵĞƚŚŽĚĚĞǀĞůŽƉŵĞŶƚĨŽƌƉƌŽďĞůĂďĞůŝŶŐ͕ƉƌŽƚĞŝŶĞǆƚƌĂĐƚŝŽŶ͕ĂŶĚ
ϮŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͖ƉĞƌĨŽƌŵĞĚƉƌĞůŝŵŝŶĂƌǇĞǆƉĞƌŝŵĞŶƚƐ͘
,Ͳt>ƵͲtĂůƚŚĞƌ WůĂŶŶĞĚ͕ƉĞƌĨŽƌŵĞĚ͕ĂŶĚĂŶĂůǇǌĞĚĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇĞǆƉĞƌŝŵĞŶƚƐ
ĂŶĚǁƌŽƚĞƚŚĞĐŽƌƌĞƐƉŽŶĚŝŶŐŵĂƚĞƌŝĂůƐĂŶĚŵĞƚŚŽĚƐƐĞĐƚŝŽŶ͘;^ƵŐŐĞƐƚĞĚ
ƉƵďůŝĐĂƚŝŽŶĞƋƵŝǀĂůĞŶƚ͗Ϭ͘ϮϱͿ
Z,ĞŝŶƚǌŵĂŶŶ /ŶǀŽůǀĞĚŝŶƉůĂŶŶŝŶŐĂŶĚĚĂƚĂĂŶĂůǇƐŝƐŽĨĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇ͘
KtĞƌǌ ŽŶĐĞŝǀĞĚĂŶĚĚĞƐŝŐŶĞĚƉƌŽďĞůĂďĞůŝŶŐĂŶĚϮŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ
ĞǆƉĞƌŝŵĞŶƚƐ͘
38%/,&$7,21/,67$1''2&80(17$7,212)$87+256+,3 


^ǀĂƚŽƓ ^ƵƉƉŽƌƚĞĚƌĞƐĞĂƌĐŚĂŶĚĚĂƚĂĂŶĂůǇƐŝƐ͘
'WŽŚŶĞƌƚ /ŶǀŽůǀĞĚŝŶƉůĂŶŶŝŶŐŽĨƚŚĞǁŽƌŬĂŶĚĚĂƚĂĂŶĂůǇƐŝƐ͖ǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘
ůůĐŽͲĂƵƚŚŽƌƐĐŽŵŵĞŶƚĞĚŽŶƚŚĞŵĂŶƵƐĐƌŝƉƚ͘

0DQXVFULSW&
$FFXPXODWLRQRISRO\XQVDWXUDWHGDOGHK\GHVLQWKHJRQDGVRIWKHFRSHSRG$FDUWLDWRQVD
UHYHDOHGE\WDLORUHGIOXRUHVFHQWSUREHV
^ƚĞĨĂŶŝĞ tŽůĨƌĂŵ͕ :ĞŶƐ  EĞũƐƚŐĂĂƌĚ͕ 'ĞŽƌŐ WŽŚŶĞƌƚ͘ W>Ž^ KE ϮϬϭϰ͕ ϵ;ϭϭͿ͗ĞϭϭϮϱϮϮ͘ ĚŽŝ͗
ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϭϭϮϱϮϮ͘
6XPPDU\
WhƐŚĂǀĞďĞĞŶƐŚŽǁŶƚŽ ŝŶƚĞƌĨĞƌĞǁŝƚŚĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶ͕ďƵƚWhƵƉƚĂŬĞ ƚŽ ŝŶǀĞƐƚŝŐĂƚĞ
ƚŚŝƐŝƐƐƵĞŚĂƐŶŽƚďĞĞŶĂĚĚƌĞƐƐĞĚƚŽĚĂƚĞ͘tĞĚĞǀĞůŽƉĞĚĂĨĞĞĚŝŶŐĂŶĚŵŽŶŝƚŽƌŝŶŐƉƌŽĐĞĚƵƌĞĨŽƌ
ĂĚƵůƚ ĨĞŵĂůĞƐ ŽĨ ƚŚĞ ĐŽƉĞƉŽĚ ͘ ƚŽŶƐĂ ƚŽ ůŽĐĂůŝǌĞ ƚŚĞ ĨůƵŽƌĞƐĐĞŶƚ ƉƌŽďĞ dDZͲWh ƚŚĂƚ ŝƐ
ďĂƐĞĚŽŶƚŚĞD͕E͕J͕GͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞĂŶĚƚŚĞƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞͲĚĞƌŝǀĞĚdDZͲ^ĂƐ
ĐŽŶƚƌŽů͘ dŚĞ ĨĞĞĚŝŶŐ ƉƌŽĐĞĚƵƌĞ ŝŶĐůƵĚĞƐ ƚŚĞ ƵƐĞ ŽĨ ƚŚĞ ŚĞƚĞƌŽƚƌŽƉŚŝĐ ĚŝŶŽĨůĂŐĞůůĂƚĞ KǆǇƌƌŚŝƐ
ŵĂƌŝŶĂ ĂƐ Ă ĐĂƌƌŝĞƌ ƐŝŶĐĞ ĂŶ ĂĐƚŝǀĞ ĨĞĞĚŝŶŐ ƉƌŽĐĞĚƵƌĞ ĨŽƌ ĚĞůŝǀĞƌǇ ŽĨ ƚŚĞ ƉƌŽďĞƐ ŝƐ ƌĞƋƵŝƌĞĚ͘
dDZͲWh ĂŶĚ dDZͲ^ ĂƚƚĂĐŚĞĚ ŶŽŶͲĐŽǀĂůĞŶƚůǇ ƚŽ ƚŚĞ ƐƵƌĨĂĐĞ ŽĨ ƚŚŝƐ ĚŝŶŽĨůĂŐĞůůĂƚĞ ĂŶĚ
ǁĞƌĞƚĂŬĞŶƵƉďǇĐŽƉĞƉŽĚƐĚƵƌŝŶŐĨĞĞĚŝŶŐ͘dDZͲWhĂĐĐƵŵƵůĂƚĞĚŝŶĂĨĞŵĂůĞƌĞƉƌŽĚƵĐƚŝǀĞ
ƚŝƐƐƵĞĂŶĚƚŚƵƐĞǆƉůĂŝŶƐWhƐ͛ƚĞƌĂƚŽŐĞŶŝĐĂĐƚŝǀŝƚǇ͕ǁŚĞƌĞĂƐdDZͲ^ĚĞƌŝǀĞĚĨƌŽŵďŝŽŝŶĂĐƚŝǀĞ
ƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĞŶƌŝĐŚĞĚŝŶƚŚĞůŝƉŝĚƐĂĐ͘
$XWKRUFRQWULEXWLRQV
^tŽůĨƌĂŵ ŽŶĐĞŝǀĞĚ͕ĚĞƐŝŐŶĞĚ͕ĂŶĚƉĞƌĨŽƌŵĞĚĂůůĞǆƉĞƌŝŵĞŶƚƐĂŶĚĂŶĂůǇǌĞĚƚŚĞ
ĚĂƚĂ͖ǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘dŚĞƐǇŶƚŚĞƐŝƐŽĨƚŚĞdDZͲWhƉƌŽďĞŝƐ
ďĂƐĞĚŽŶŵǇĚŝƉůŽŵĂƚŚĞƐŝƐ΀ϭϰϳ΁͘;^ƵŐŐĞƐƚĞĚƉƵďůŝĐĂƚŝŽŶĞƋƵŝǀĂůĞŶƚ͗ϭ͘ϬͿ
:EĞũƐƚŐĂĂƌĚ ŽŶĐĞŝǀĞĚĂŶĚĚĞƐŝŐŶĞĚƚŚĞĞǆƉĞƌŝŵĞŶƚƐ͕ŝŶǀŽůǀĞĚŝŶĂĐĐŽŵƉůŝƐŚŵĞŶƚŽĨ
ƚŚĞĞǆƉĞƌŝŵĞŶƚƐ͕ĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͕ǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘
'WŽŚŶĞƌƚ ŽŶĐĞŝǀĞĚƚŚĞƌĞƐĞĂƌĐŚĂƉƉƌŽĂĐŚ͕ĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͕ĂŶĚǁƌŽƚĞƚŚĞ
ŵĂŶƵƐĐƌŝƉƚ͘

0DQXVFULSW'
$VPDOOD]LGHPRGLILHGWKLD]ROHEDVHGUHSRUWHUPROHFXOHIRUIOXRUHVFHQFHDQGPDVV
VSHFWURPHWULFGHWHFWLRQ
^ƚĞĨĂŶŝĞ tŽůĨƌĂŵ͕ ,ĞŶĚƌǇŬ tƺƌĨĞů͕ ^ƚĞĨĂŶŝĞ , ,ĂďĞŶŝĐŚƚ͕ ŚƌŝƐƚŝŶĞ >ĞŵďŬĞ͕ WŚŝůůŝƉƉ ZŝĐŚƚĞƌ͕
ĐŬŚĂƌĚŝƌĐŬŶĞƌ͕ZĂŝŶĞƌĞĐŬĞƌƚ͕'ĞŽƌŐWŽŚŶĞƌƚ͘ĞŝůƐƚĞŝŶ:ŽƵƌŶĂůŽĨKƌŐĂŶŝĐŚĞŵŝƐƚƌǇϮϬϭϰ͕ϭϬ͗
ϮϰϳϬʹϮϰϳϵ͘ĚŽŝ͗ϭϬ͘ϯϳϲϮͬďũŽĐ͘ϭϬ͘Ϯϱϴ͘
 38%/,&$7,21/,67$1''2&80(17$7,212)$87+256+,3
 

6XPPDU\
dŚĞŵĂŶƵƐĐƌŝƉƚĚĞƐĐƌŝďĞƐ ƚŚĞ ƐǇŶƚŚĞƐŝƐ͕ ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶĂŶĚĂƉƉůŝĐĂƚŝŽŶŽĨ ƚŚĞ ƌĞƉŽƌƚĞƌŵŽůĞͲ
ĐƵůĞ ϰͲ;ϯͲĂǌŝĚŽƉƌŽƉŽǆǇͿͲϱͲ;ϰͲďƌŽŵŽƉŚĞŶǇůͿͲϮͲ;ƉǇƌŝĚŝŶͲϮͲǇůͿ ƚŚŝĂǌŽůĞ ;WdͿ ƚŚĂƚ ĂůůŽǁƐ ĨůƵŽƌĞƐͲ
ĐĞŶĐĞĂŶĚhsĚĞƚĞĐƚŝŽŶĂƐǁĞůůĂƐŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌŝĐĚĞƚĞĐƚŝŽŶƚŚƌŽƵŐŚĂĐŚĂƌĂĐƚĞƌŝƐƚŝĐŝƐŽƚŽƉŝĐ
ƉĂƚƚĞƌŶĐĂƵƐĞĚďǇďƌŽŵŝŶĞ͘WdĐĂƌƌŝĞƐĂŶĂǌŝĚĞŵŽŝĞƚǇƚŚĂƚĐĂŶďĞĐŽƵƉůĞĚƚŽƚĞƌŵŝŶĂůĂůŬǇŶĞͲ
ĐŽŶƚĂŝŶŝŶŐŵŽůĞĐƵůĞƐǀŝĂƵ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶ;ƵͿ͘dŚŝƐƉƌŽƉĞƌƚǇĂůůŽǁƐ
ƵƚŝůŝǌĂƚŝŽŶ ŽĨ WdĂƐ ƌĞƉŽƌƚĞƌƵŶŝƚ ĨŽƌ ƚǁŽͲƐƚĞƉWW͘tĞĚĞŵŽŶƐƚƌĂƚĞ ĂĚǀĂŶƚĂŐĞŽƵƐ ĨĞĂƚƵƌĞƐ
ĐŽŵƉĂƌĞĚƚŽĐŽŵŵĞƌĐŝĂůůǇĂǀĂŝůĂďůĞ͕ĂǌŝĚĞͲƚĂŐŐĞĚĨůƵŽƌŽƉŚŽƌĞƐŽĨƐŝŵŝůĂƌŵĂƐƐƌĂŶŐĞĂŶĚĂďƌŽͲ
ŵŝŶĂƚĞĚ ŽŶĞ ĂŶĚ ƐŚŽǁ ŵŽĚĞů ƌĞĂĐƚŝŽŶƐ ǁŝƚŚ Ă ƐŵĂůů ŵŽůĞĐƵůĞ ĂŶĚ Ă ƉƌŽƚĞŝŶ ƚŚĂƚ ŚĂĚ ďĞĞŶ
ƉƌĞůĂďĞůĞĚǁŝƚŚĂWhͲĚĞƌŝǀĞĚĂůŬǇŶĞ͘
$XWKRUFRQWULEXWLRQV
^tŽůĨƌĂŵ ŽŶĐĞŝǀĞĚĂŶĚĚĞƐŝŐŶĞĚƚŚĞĞǆƉĞƌŝŵĞŶƚƐ͕ƐǇŶƚŚĞƐŝǌĞĚƚŚĞƐƚƌƵĐƚƵƌĞƐEͲ;ϯͲĂǌŝͲ
ĚŽƉƌŽƉǇůͿͲϱͲ;ĚŝŵĞƚŚǇůĂŵŝŶŽͿŶĂƉŚƚŚĂůĞŶĞͲϭͲƐƵůĨŽŶĂŵŝĚĞ;E^ͿĂŶĚEͲ;ϯͲĂǌŝĚŽͲ
ƉƌŽƉǇůͿͲϲͲďƌŽŵŽͲϱͲ;ĚŝŵĞƚŚǇůĂŵŝŶŽͿŶĂƉŚƚŚĂůĞŶĞͲϭͲƐƵůĨŽŶĂŵŝĚĞ;E^Ϳ͕ƉĞƌͲ
ĨŽƌŵĞĚĂůůĞǆƉĞƌŝŵĞŶƚƐ;ĞǆĐĞƉƚƐǇŶƚŚĞƐŝƐŽĨEͲ;ϯͲĂǌŝĚŽƉƌŽƉǇůͿͲϳͲŶŝƚƌŽďĞŶǌŽ΀Đ΁
΀ϭ͕Ϯ͕ϱ΁ŽǆĂĚŝĂǌŽůͲϰͲĂŵŝŶĞ;EͿĂŶĚWdͿ͕ĂŶĂůǇǌĞĚƚŚĞĚĂƚĂ͕ǁƌŽƚĞƚŚĞ
ŵĂŶƵƐĐƌŝƉƚ͘dŚĞƐǇŶƚŚĞƐŝƐŽĨzŝƐďĂƐĞĚŽŶŵǇĚŝƉůŽŵĂƚŚĞƐŝƐ΀ϭϰϳ΁͘
;^ƵŐŐĞƐƚĞĚƉƵďůŝĐĂƚŝŽŶĞƋƵŝǀĂůĞŶƚ͗ϭ͘ϬͿ
,tƺƌĨĞů ŽŶĐĞŝǀĞĚƚŚĞƐƚƌƵĐƚƵƌĞŽĨWd͕ƐƵƉƉŽƌƚĞĚĚĞƐŝŐŶŽĨƚŚĞĞǆƉĞƌŝŵĞŶƚƐ͕
ƐǇŶƚŚĞƐŝǌĞĚWd͕ǁƌŽƚĞƚŚĞŵĂŶƵƐĐƌŝƉƚ͘
^,,ĂďĞŶŝĐŚƚ ^ǇŶƚŚĞƐŝǌĞĚWdĂŶĚƉĞƌĨŽƌŵĞĚhsͲsŝƐĂŶĚĨůƵŽƌĞƐĐĞŶĐĞƐƉĞĐƚƌŽƐĐŽƉǇ
ĞǆƉĞƌŝŵĞŶƚƐ͘
>ĞŵďŬĞ ^ǇŶƚŚĞƐŝǌĞĚEĂŶĚĂƐƐŝƐƚĞĚŝŶhsͲsŝƐƐƉĞĐƚƌŽƐĐŽƉǇĞǆƉĞƌŝŵĞŶƚƐ͘
WZŝĐŚƚĞƌ ^ǇŶƚŚĞƐŝǌĞĚEĂŶĚƐƵƉƉŽƌƚĞĚƌĞƐĞĂƌĐŚ͘
ŝƌĐŬŶĞƌ DĞĂƐƵƌĞĚĨůƵŽƌĞƐĐĞŶĐĞƋƵĂŶƚƵŵǇŝĞůĚƐ͖ƐƵƉƉŽƌƚĚƵƌŝŶŐƌĞƐĞĂƌĐŚ͘
ZĞĐŬĞƌƚ /ŶǀŽůǀĞĚŝŶƚŚĞĚĞƐŝŐŶŽĨWd͘
'WŽŚŶĞƌƚ /ŶǀŽůǀĞĚŝŶƉůĂŶŶŝŶŐŽĨƚŚĞǁŽƌŬĂŶĚĂŶĂůǇƐŝƐŽĨƚŚĞĚĂƚĂ͕ǁƌŽƚĞƚŚĞ
ŵĂŶƵƐĐƌŝƉƚ͘
ůůĐŽͲĂƵƚŚŽƌƐĐŽŵŵĞŶƚĞĚŽŶƚŚĞŵĂŶƵƐĐƌŝƉƚ͘
38%/,&$7,216 


 38%/,&$7,216
 0DQXVFULSW$

8QGHUHVWLPDWLRQRIPLFUR]RRSODQNWRQJUD]LQJLQGLOXWLRQH[SHULPHQWVGXHWRLQKLELWLRQRI
SK\WRSODQNWRQJURZWK


ŝĂŶĞ<^ƚŽĞĐŬĞƌ͕:ĞŶƐEĞũƐƚŐĂĂƌĚ͕ZĂŬŚĞƐŚDĂĚŚƵƐŽŽĚŚĂŶĂŶ͕'ĞŽƌŐWŽŚŶĞƌƚ͕^ƚĞĨĂŶŝĞ
tŽůĨƌĂŵ͕,ĂŶƐ,ĞŶƌŝŬ:ĂŬŽďƐĞŶ͕^ŝŐŝƚĂƐaƵůēŝƵƐ͕ƵĚ>ĂƌƐĞŶ

>ŝŵŶŽůŽŐǇĂŶĚKĐĞĂŶŽŐƌĂƉŚǇϮϬϭϱ͕ϲϬ;ϰͿ͗ϭϰϮϲʹϭϰϯϴ͘ĚŽŝ͗ϭϬ͘ϭϬϬϮͬůŶŽ͘ϭϬϭϬϲ͘









ZĞƉƌŽĚƵĐĞĚ ǁŝƚŚ ƉĞƌŵŝƐƐŝŽŶ ĨƌŽŵ :ŽŚŶ tŝůĞǇ ĂŶĚ ^ŽŶƐ ǀŝĂ ƚŚĞ ŽƉǇƌŝŐŚƚ ůĞĂƌĂŶĐĞ ĞŶƚĞƌ
;>ŝĐĞŶƐĞŶƵŵďĞƌϯϴϰϱϳϲϬϬϮϵϳϲϴͿ



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Abstract
Microzooplankton dilution grazing experiments conducted in phytoplankton rich waters, particularly in
polar and subpolar seas, often result in calculation of nonsigniﬁcant or negative grazing coefﬁcients. We
hypothesized that preparation of ﬁltered seawater (FSW) from water containing high biomass of phytoplankton
results in release of allelochemicals that inhibit phytoplankton growth, lowering the net growth of phytoplank-
ton in the more diluted treatments. We tested this hypothesis during blooms of Skeletonema marinoi and Phaeo-
cystis pouchetii in a nutrient-enriched mesocosm in the Raunefjord, Norway. During the S. marinoi bloom,
inhibition of phytoplankton growth occurred in the diluted treatments. Simultaneously the concentration of
total as well as dissolved polyunsaturated aldehydes (PUAs) was elevated. Passage of the FSW through a carbon
cellulose cartridge to remove dissolved organic material reduced, or eliminated, the inhibition. In the early
phase of the P. pouchetii bloom that followed the diatom bloom in the mesocosm, PUA concentration was rela-
tively low and the untreated FSW had a less drastic, but often signiﬁcant, inhibitory effect on phytoplankton
growth. Laboratory experiments with cultures of S. marinoi and P. pouchetii conﬁrmed that material present in
ﬁltrate prepared from diluted cultures was self-inhibitory. Many phytoplankters, particularly during late stages
of a bloom, produce inhibitory metabolites that may be released during ﬁltration of the relatively large volumes
of seawater needed for dilution experiments. Under some conditions, dilution grazing experiments may under-
estimate phytoplankton growth coefﬁcients and microzooplankton grazing coefﬁcients.
Dilution experiments have been used extensively in
coastal and oceanic waters to estimate phytoplankton
growth and microzooplankton community grazing and to
compare carbon cycling in the upper ocean among marine
systems (Calbet and Landry 2004). However, dilution experi-
ments in polar and subpolar seas often yield difﬁcult to
interpret results, including “0” estimates of microzooplank-
ton grazing when microzooplankton abundances are high
and “reverse” slopes that result in the calculation of
“negative’ estimates of grazing. This has been noted during
Phaeocystis antarctica blooms in the Ross Sea, Antarctica
(Caron et al. 2000), Phaeocystis pouchetii blooms in the Arctic
Ocean and Bering Sea (Calbet et al. 2011; Stoecker et al.
2014) and during ice-associated diatom blooms in the Bering
Sea (Sherr et al. 2013). Low microzooplankton grazing in
polar and subpolar waters has been ascribed to the effects of
low water temperatures on microzooplankton grazing and
growth (Rose and Caron 2007, but see Franze` and Lavrentyev
2014), but cannot explain negative grazing coefﬁcients (g).
Statistically signiﬁcant negative grazing coefﬁcients can
occur even with addition of inorganic nutrients to prevent
nutrient limitation in the diluted treatments (Sherr et al.
2013; Stoecker et al. 2014). Negative grazing is impossible,
but negative values of “g” result when the net or apparent
growth rate of the phytoplankton, K, is lower in the diluted
than the undiluted treatments. In the absence of grazing, K
should be equal in diluted and undiluted treatments. With
grazing, K should be higher in the diluted treatments
*Correspondence: stoecker@umces.edu
†Present address: Leibniz-Institute of Freshwater Ecology and Inland Fisheries
(IGB), Dep. 3, Experimental Limnology, Alte Fischerh€utte 2, 16775, Stechlin,
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because dilution reduces encounter rate between microzoo-
plankton grazers and their phytoplankton prey. The opposite
trend, lower K in the diluted than undiluted treatments,
indicates a violation of one of the central assumptions of the
dilution technique, that the instantaneous growth (l) of
phytoplankton is the same in all dilutions (Landry and Has-
sett 1982).
We hypothesized that inhibitory metabolites released dur-
ing preparation of the ﬁltered seawater (FSW) used for dilu-
tion of the whole seawater (WSW) can negatively affect
phytoplankton growth. To test this hypothesis, we con-
ducted dilution grazing experiments in spring 2012 during
sequential blooms of Skeletonema marinoi and P. pouchetii in
an in situ mesocosm in the Raunefjord at the Marine Biolog-
ical Station, University of Bergen, Norway. Both S. marinoi
and P. pouchetii produce polyunsaturated aldehydes (PUAs)
that can inhibit growth of phytoplankton (Pohnert 2000;
Hansen and Eilertson 2007) and reproduction or growth of
zooplankton (Pohnert et al. 2002; Ianora and Miralto 2010).
We conducted dilution experiments during the exponential,
stationary, and declining phase of a S. marinoi bloom, and
during the early and exponential stages of a P. pouchetii
bloom in the mesocosm. We compared the net growth rate
of phytoplankton in a diluted treatment in which the FSW
had been passed through a carbon cellulose cartridge to
reduce dissolved organic material to that in a control dilu-
tion treatment, in which the FSW was not passed through
the cartridge. We measured the net growth of phytoplankton
in the undiluted treatments and compared that to the daily
net increase of chlorophyll a (Chl a) in the mesocosm. We
later conducted laboratory dilution experiments with cul-
tured P. pouchetti and S. marinoi to conﬁrm our results that
organic agents released during preparation of dilution water
could be self-inhibitory. We thereby determined that there
are conditions in which the dilution technique results in
underestimation of microzooplankton grazing and explored
modiﬁcations to the dilution protocol that might allow the
technique to be applied under these conditions.
Methods
Mesocosm
We conducted our experiment in a nitrate and phosphate
enriched large volume (10 m3) in situ mesocosm as part of a
larger mesocosm experiment conducted in the Raunefjord,
western Norway (608160N, 058140E) in March 2012 at the
Marine Biological Station, University of Bergen, Norway. The
design of the mesocosms, ﬁlling and mixing are as described
for an earlier experiment at the same location in Nejstgaard
et al. (2006). On 8 March 2012 (day 0), the mesocosms were
ﬁlled with unﬁltered seawater from the fjord (31.8 psu) and
on the following day, 9 March (day 1), the mesocosms
received different control or nutrient enrichments. The
mesocosm experiment ended on 30 March 2012.
For the experiments described herein, we used mesocosm
M2, which was enriched with 16 lM nitrate and 1 lM phos-
phate to stimulate a bloom of P. pouchetii. Because of the
high silicate concentrations in the fjord in early March, a S.
marinoi bloom developed ﬁrst, followed by a P. pouchetii
bloom after silicate depletion. Thus, we were able to conduct
dilution experiments during two types of blooms, although,
unfortunately, the mesocosm experiment ended before the
peak of the P. pouchetii bloom occurred.
Each morning a SAIV SD204 CTD was used to measure
water temperature throughout the water column in the mes-
ocosm. A 35-L carboy was ﬁlled with a subsurface sample
( 0.5 m depth) from the mesocosm. The carboy was imme-
diately brought to the laboratory, placed in a 4oC environ-
mental chamber, and sampled for Chl a, nutrients (nitrite,
nitrate, phosphate, and silicate), phytoplankton and micro-
zooplankton. The details of Chl a and nutrient analyses are
presented in Nejstgaard et al. (2006). The daily net growth
rate (K, d21) of phytoplankton in the mesocosm was esti-
mated from the change in Chl a from the previous sampling
day as ln Chl at2 ln Chl at-1.
Microzooplankton, S. marinoi and P. pouchetii were ana-
lyzed by a Flow Cam II as described in Jonasdottir et al.
(2011) and in Vidoudez et al. (2011a). Brieﬂy, images of P.
pouchetii, S. marinoi, and microzooplankton were manually
separated from the FlowCAM image collages. Colonial P.
pouchetii cells were estimated by calibrating grayscale area to
cell number of P. pouchetii images collected, whereas S. mari-
noi cell numbers were estimated from calibrated cell number
to chain length relationships. In addition to the daily sam-
ples, separate 10 L samples were collected every third day for
analyses of particulate and dissolved PUAs.
Determination, analysis, and quantification of particulate
and dissolved PUAs
PUAs produced by S. marinoi, including 2,4-heptadienal,
2,4-octadienal, and 2,4,7-octatienal, were quantiﬁed as well
as 2,4-decadienal, which is produced by P. pouchetii (Wichard
et al. 2005; Hansen and Eilertson 2007). Determination of
the production of PUAs by cells was performed according to
a slightly modiﬁed protocol based on Vidoudez et al.
(2011b). Important steps in the Vidoudez et al. protocol are
brieﬂy described, whereas steps which varied from the
Vidoudez et al. (2011b) protocol are described in detail in an
online supplement (Supporting Information).
Dilution grazing experiments in the mesocosm
For calculation of growth and grazing rates, we used the
two-point dilution method (Landry et al. 2008), which pro-
vides similar results to the original Landry and Hassett
(1982) dilution series protocol (Strom et al. 2006; Strom and
Fredrickson 2008). The experiments were conducted using
water from mesocosm M2 and incubated in this mesocosm.
Dilution experiments were conducted on days 8, 11, 15, 19,
and 21 of the mesocosm experiment (16, 19, 23, 27, and 29
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March, Table 2). In all experiments, we included a WSW
treatment and diluted (ca. 10% WSW) treatments prepared
with untreated FSW and, for comparison, with FSW that had
been treated by passage through a carbon cellulose (CC)
ﬁlter to reduce or remove dissolved organic material (Table
2). Nutrient addition treatments were included in dilution
experiments conducted after mesocosm day 11 (ﬁrst Chl a
peak) because of the decline in nutrient availability (Tables 1
and 2). In the ﬁnal experiment (day 21), only nutrient addi-
tion treatments were used. In addition to the 10% WSW
treatment, we included an intermediate dilution (25% WSW)
that was not used in the two-point calculation. We included
this treatment as an indicator of the shape of the response
of net growth rate to dilution.
Early on the morning of a dilution experiment, WSW was
collected from just below the surface of mesocosm M2 using
wide mouth 35 L Nalgene polycarbonate carboys with a 200
lm mesh ﬁtted to the top to exclude>200 lm zooplankton.
The water was immediately transported to a 48C environ-
mental chamber with dim lighting. Approximately 25 L of
FSW was prepared in the cold room by gravity ﬁltration
through a FS-Polycap AS Whatman ﬁlter. Meanwhile, a car-
bon cellulose cartridge (Model CCA/CFS-CA/CFA-CA, Claes
Ohlson, Sweden) was conditioned by passing 30 or more lit-
ers of FSW through it. Carbon cellulose-treated FSW (CC)
was then prepared in the cold room by passing a portion of
the FSW through the conditioned carbon cellulose cartridge.
In independent experiments, a mixture of PUAs in 5 L FSW
(2.3 nM heptadienal, 0.84 nM octadienal, and 3.9 nM deca-
dienal) was submitted to carbon cellulose treatment as
indicted above. The treated water was then submitted for the
PUA quantiﬁcation of diluted PUA (see above). This
Table 1. Environmental conditions in mesocosm M2, started 8 March 2012 with 31.8 psu sea water from the Raunefjord, Norway.
Day Date
Chl a
(lg L21)
Temp.
(8C)
NO31NO2
(lmol L21)
NH3
(lmol L21)
P
(lmol L21)
Si
(lmol L21)
0 8 Mar 0.66 Nd 6.36 0.46 0.33 4.31
1 9 Mar 0.74 5.9 22.64 0.40 1.22 4.16
8 16 Mar 6.22 6.6 17.78 0.27 0.96 <0.01
11 19 Mar 14.16 6.3 15.72 0.54 0.85 0.66
15 23 Mar 9.05 6.9 12.62 0.73 0.71 0.64
19 27 Mar 8.32 7.4 7.87 0.86 0.51 0.39
21 29 Mar 14.39 7.5 0.11 1.42 0.27 0.68
Table 2. Dilution grazing experiments conducted in mesocosm M2, March 2012. Calculated dilution was 10% for all diluted
treatments; achieved dilution (based on Chl a) at t50 is presented
Mesocosm Day Date Nutrient treatment Treatments
8 16 March None added Whole SW
13% Whole SW
13% Whole SW (CC)
11 19 March None added Whole SW
14% Whole SW
6% Whole SW (CC)
15 23 March None added Whole SW
12% Whole SW (CC)
15 23 March Added nutrients Whole SW (Nut)
12% Whole SW (Nut)
12% Whole SW (Nut) CC
19 27 March None added Whole SW
8% Whole SW (CC)
19 27 March Added nutrients Whole SW (Nut)
10% Whole SW (Nut)
8% Whole SW (Nut) CC
21 29 March Added nutrients Whole SW (Nut)
10% Whole SW (Nut)
8% Whole SW (Nut) CC
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procedure removes quantitatively all PUA (detection limit
below 0.1 nM).
Whole SW was added to either FSW or CC in a carboy to
achieve a calculated 10% WSW; use of high-dilution levels
(5–10% WSW) reduces potential artifacts due to trophic cas-
cades (Calbet and Saiz 2013). Four replicate Chl a samples
for t50 were taken from each carboy. Water from the car-
boys was distributed through silicone tubing into triplicate
2.2 L incubation bottles for each treatment. When nitra-
te1nitrite levels were<15 lmol L21 (experiments on meso-
cosm day 15, 19, and 21; Tables 1 and 3), we included
additional triplicate incubation bottles of WSW and diluted
treatments (FSW and/or CC) to which we added nutrients
(Nut treatment). The nutrient addition was a calculated 12
lM nitrate and 1.7 lM phosphate and was accomplished by
adding 35 lL of Solution 1 (Hansen 1989) per liter. In addi-
tion to sodium nitrate and sodium phosphate, solution 1
contains Na2EDTA and trace metals.
The incubation bottles were transported from the envi-
ronmental chamber in a covered container to the mesocosm.
Each bottle was suspended in situ at 0.5 m depth in the mes-
ocosm for 24 h. At the end of the 24 h incubation, the bot-
tles were retrieved and transported back to the laboratory.
Duplicate samples for Chl a were taken from each bottle
(t524 h samples). All Chl a samples were ﬁltered onto 0.22-
lm pore size 47-mm diameter polycarbonate ﬁlters using
gentle vacuum ﬁltration, extracted in 90% acetone at 48C for
12 h, and analyzed with a precalibrated Turner Designs AU
ﬂuorometer.
Chl a was a proxy for phytoplankton biomass at the
beginning (t50 h) and end (t524 h) of the incubation. The
phytoplankton net growth, K d21, was estimated for both
the diluted treatments and the WSW treatments as ln Chl
at24h2 ln Chl at0h. We determined the realized dilution fac-
tors for each experiment from the t50 Chl a values in the
WSW and diluted treatments. The calculated dilution was
10% WSW but the measured dilutions varied from 5% to
14% WSW. The intrinsic growth rate of phytoplankton (l,
d21) for the two treatment methods was calculated as
described in Landry et al. (2008) except that we used the
actual rather than calculated dilution factor to estimate the
fraction of natural grazer density in the dilute treatments.
Mortality due to microzooplankton grazing, g, was calculated
as l2Kwsw.
Laboratory experiments with cultured phytoplankton
Laboratory experiments were conducted to determine if
dilution itself or organic metabolites in ﬁltrate made from
diluted cultures inﬂuenced the growth rate of phytoplank-
ton. All experiments were carried out in phytoplankton
growth medium with nutrients in excess of what is required
for growth, therefore, nutrient addition treatments were not
included. We used cultures of a Norwegian isolate of P. pou-
chetii (AJ01) and a temperate isolate of S. marinoi (strain
CCMP 3318). CCMP 3318 is a low or non-PUA producing
strain (identiﬁed as the strain isolated in 2005 in Gerecht
et al. 2011). Both were grown in 30 psu seawater with P.
pouchetii in f/2-Si medium and S. marinoi in L1 medium (rec-
ipes in Andersen et al. 2005) at 200 photons m22 s21 on a
14:10 L:D cycle. P. pouchetii was cultured at 48C and S. mari-
noi at 208C. All experimental manipulations were performed
at the respective growth temperature.
The P. pouchetii culture was grown to late exponential
growth (4.6 3 105 cells mL21) and diluted with f/2 medium
to 5.0 3 103 cells mL21, which is equivalent to a dense
bloom. This diluted culture was considered the “WSW” in
this experiment and stored in a 20 L carboy. In a 48C envi-
ronmental chamber, 12 L of FSW was prepared from the
“WSW” using a FS-Polycap AS Whatman ﬁlter. Carbon
cellulose-treated FSW (CC) was prepared by passing 6 L of
the FSW through a Culligan Pentek C1 carbon-impregnated
cellulose ﬁlter cartridge. In separate carboys, the following
20% dilutions were set up: 20% WSW and 80% FSW, 20%
WSW and 80% CC, 20% WSW and 80% medium (f/2-Si).
After mixing, triplicate samples for Chl a analyses were taken
from the WSW and each diluted treatment. Aliquots of
250 mL from each carboy were siphoned into triplicate
Corning polystyrene tissue culture ﬂasks. The ﬂasks were
incubated at the growth irradiance and temperature for
24 h. At the end of the incubation, duplicate samples for
Table 3. Relative composition of phytoplankton polyunsaturated aldehydes (PUAs), in mesocosm M2. Values are for dates bracket-
ing dilution experiments
Mesocosms
Day
Dilution
Experiment
Date
Heptadienal
(%)
Octadienal
(%)
Octratrienal
(%)
Decadienal
(%)
8 16 Mar* 65–52 16–22 20–26 0
11 19 Mar* 52–53 22–26 26–20 0–0.4
15 23 Mar* 53–58 26–22 20–19 0.4–0
19 27 Mar 100 0 0 0
21 29 Mar* 100–30 0–36 0 0–33
*16 Mar (15 and 18 Mar), 19 Mar (18 and 21 Mar), 23 Mar (21 and 24 Mar), 29 Mar (27 and 30 Mar).
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Chl a analyses were analyzed from each incubation ﬂask.
Phytoplankton net growth (K) was determined from changes
in Chl a as described in the previous section.
The experiment with S. marinoi was similar except that
the culture was grown to midexponential phase (8.46 3 105
cells mL21) and diluted with L1 medium to 5.0 3 103 cells
mL21 to make the “WSW.” The experiment was conducted
in a 208C environmental chamber. The experimental manip-
ulations and data analyses were otherwise similar to the P.
pouchetii laboratory experiment.
Statistical methods
Single classiﬁcation analysis of variance (ANOVA) was
used to test for signiﬁcant differences (p<0.05) among mean
values of treatment groups. Pairwise multiple comparisons
were made with the Holm-Sidak procedure. Sigma Stat ver-
sion 9.0 (Systat Software, Inc.) was used for the statistical
analyses.
Results
Mesocosm
Initial values of nutrients before nutrient addition (day 0)
in mesocosm M2 were relatively high, especially silicate, and
after addition of nitrate and phosphate on day 1, sequential
blooms developed (Table 1, Fig. 1a).
During most of the mesocosm experiments, the dominant
phytoplankton was S. marinoi, with a bloom initiating 12
March and peaking at 105 cells mL21 between 16 and 22
March, and then sharply declining after March 22 (Fig. 1b).
During the peak of the S. marinoi bloom (15-23 March), cili-
ates, primarily large oligotrichs, were the dominant micro-
zooplankton and they ranged in abundance from 10 to 39
cells mL21 (Fig. 1c). During this period, heterotrophic dino-
ﬂagellates were also common and one species, Gyrodinium
spirale, dominated. It ranged in abundance from 5 to 25 cells
mL21 (Fig. 1c). The S. marinoi bloom coincided with a peak
in particulate and dissolved PUA (Fig. 1d). The PUAs
detected during the S. marinoi bloom were primarily hepta-
dienal, octadienal, and octratrienal (Table 3).
As the S. marinoi bloom declined, a P. pouchetii bloom
developed, and was still on the rise when the mesocosm
experiment ended on 30 March (Fig. 1b). Colonial Phaeocys-
tis cells reached a density of over 1.5 3 104 cells mL21. Dur-
ing the Phaeocystis bloom, ciliate densities decreased (Fig.
1c). G. spirale became the numerically dominant microzoo-
plankton during the Phaeocystis bloom (Fig. 1c). During the
rise of the P. pouchetii bloom, PUA concentrations were lower
than during the S. marinoi peak (Fig. 1d).
Although picoplankton was present (data not shown),
nano- and microphytoplantkon other than Skeletonema and
Fig. 1. Chl a concentration (a), abundance of colonial Phaeocystis pouchetii cells (13104) (open circles) and Skeletonema marinoi (13103) (solid
circles) (b), microzooplankton abundance, ciliates (solid circles) and Gyrodinium spirale (open circles) (c), and concentration of particulate (solid circles)
and dissolved (open circles) polyunsaturated aldehydes (PUAs) (d) in mesocosm M2. The vertical dotted lines indicate dates of the dilution experi-
ments. In panel (a), error bars595% C.I.
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Phaeocystis were not abundant in the mesocosms. Estimates
of phytoplankton net daily growth based on Chl a values
the previous day and day of a dilution experiment were
0.35 during the rise in S. marinoi (16 March) and the rise in
P. pouchetii abundance (27 and 29 March; Table 4 and Fig. 1a
and b).
Dilution grazing experiments in the mesocosm
In the dilution experiment conducted on 16 March dur-
ing the rise in Skeletonema (Fig. 1b), the net growth rate of
phytoplankton (K) in WSW treatment was positive, but the
K in the untreated 10% WSW dilution was not signiﬁcantly
different from zero (p>0.05; Fig. 2a). However, the growth
rate of phytoplankton in the diluted treatment with carbon
cellulose-treated FSW (CC treatment) was signiﬁcantly
higher (p<0.05) than in the WSW or untreated FSW treat-
ments (Fig. 2a). This resulted in an estimated phytoplankton
instantaneous rate of increase (l, d21) of 0.54 and a grazing
coefﬁcient (g, d21) of 0.36 based on the “CC” treatment
(Table 4). In comparison, the estimated l and g without the
CC treatment were not statistically signiﬁcant (Table 4).
In the dilution experiment conducted on 19 March, at
the peak of the Skeletonema bloom (Fig. 1b), phytoplankton
net growth (K) in the WSW treatment and in the untreated
10% WSW dilution were slightly negative and not statisti-
cally different (p>0.05). In contrast, phytoplankton net
growth in the CC-treated dilution was positive and high
(1 d21; Fig. 2b). This resulted in negative estimates of l
and g with the untreated ﬁltrate and positive and signiﬁcant
estimates of l and g with use of the CC-treated ﬁltrate
(Table 4).
On 23 March, during the decline of the Skeletonoma
bloom (Fig. 1b), net growth rate of phytoplankton was nega-
tive in all treatments including the WSW and CC-treated
FSW treatments with and without addition of nutrients (Fig.
2c). The only signiﬁcant difference in K was between the
WSW with added nutrients and the treated (1CC) treatment
with added nutrients. Estimated g based on the nutrient
addition treatment with the treated dilution water was 0.06,
low but positive (Table 4).
On 27 March, at the end of the Skeletonema decline and at
the beginning of the Phaeocystis bloom (Fig. 1b), the differ-
ences in net growth rate (K) among treatments were pro-
nounced (Fig. 2d). In the WSW, net growth was negative,
with and without nutrient addition (Fig. 2d). The phyto-
plankton net growth rate was highly variable in the
untreated FSW dilution and positive in the carbon cellulose-
treated seawater dilution experiment both with and without
added nutrients (Fig. 2d). Without the CC treatment, esti-
mates l and g were not statistically signiﬁcant, but with the
CC treatment they were signiﬁcant (Table 4). In the CC
treatment without nutrients, phytoplankton instantaneous
Table 4. Estimated phytoplankton net growth coefﬁcient (K) in mesocosm M2 (from change in Chl a) and from dilution in experi-
ments incubated in the mesocosm (treatment without added nutrients); phytoplankton instantaneous growth coefﬁcient (l) and
microzoopankton grazing coefﬁcients (g) from dilution experiments.
Date (Mesocosm Day)
Phytoplankton net growth (K, d21)
Phytoplankton instantaneous growth
and microzooplankton grazing from
dilution experiments
Mesocosm*
Dilution Experiment
Avg (Std Dev) l, d21† g, d21†
16 Mar (8) 0.35 0.18 (0.01) 0.23 0.05
0.54 (CC)‡ 0.36 (CC)
19 Mar (11) 0.04 20.08 (0.06) 20.17 0.10
1.07 (CC)‡ 1.15
23 Mar (15) 20.37 20.25 (0.07) 20.34 (Nut) 0 (Nut)
20.28 (Nut,CC)‡ 0.06 (Nut, CC)
20.24 (CC) 0.01 (CC)
27 Mar (19) 0.35 20.12 (0.04) 0 (Nut) 0.32 (Nut)
0.22 (Nut, CC)‡ 0.55 (Nut, CC)
0.32 (CC)‡ 0.44 (CC)
29 Mar (21) 0.36 20.15(0.11) 0.79 (Nut)‡ 1.14 (Nut)
0.80 (Nut, CC)‡ 1.16 (Nut,CC)
*Estimated for from change in Chl a from morning of experiment to next morning except for 29 March when estimated from previous morning to
morning of experiment.
†CC5Filtered seawater treated by passage through a carbon cellulose cartridge
Nut5Nitrate and phosphate added
‡
5Net growth rate in diluted treatment signiﬁcantly different (p<0.05) than in corresponding whole seawater treatment (refer to Figure 2).
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growth rate was 0.32 d21 and the estimated grazing coefﬁ-
cient 0.44 d21 (Table 4).
In the 29 March experiment, during the steep rise in
Phaeocystis, nutrients were added to all treatments because of
the low nutrient level in the mesocosm (Table 1). The net
rate of growth of phytoplankton in the undiluted treatment
was negative, whereas growth was positive and similar in the
diluted treatments with and without the CC-treated FSW
(Fig. 2e). Estimates of l and g were 0.71 and 1.08, respec-
tively, with the untreated FSW and 0.79 and 1.16, respec-
tively, with the CC-treated FSW (Table 4). Differences in
coefﬁcients between the FSW and CC-treated FSW were not
signiﬁcant (p>0.05).
The pattern of response of phytoplankton net growth rate
to dilution was complex when the 25% WSW dilution was
considered (Table 5). In the experiment on 16 March, the
growth rate of phytoplankton was positive in all treatments,
but interestingly, the net growth rate in the 25% WSW treat-
ment was signiﬁcantly higher than in either the 10% or
WSW treatments, indicating an inverted V-shaped response
to dilution in this experiment. In the rest of the experi-
ments, the net growth rate of phytoplankton in the 25%
treatment was negative, and similar (19 and 23 March) or
more negative (27 and 29 March) than the net growth rate
of phytoplankton in the 10% WSW treatment.
Laboratory dilution experiments with algal cultures
The laboratory dilution experiments with a late exponen-
tial phase culture of P. pouchetii clearly indicate that dilution
of a suspension of P. pouchetti with ﬁltrate from that suspen-
sion dramatically changes the growth rate, with differences
among treatments statistically signiﬁcant (Fig. 3a). In the
Fig. 2. Mean net growth rate (K, d21) of phytoplankton in whole seawater (WSW) and diluted treatments (DSW) in dilution experiments con-
ducted on 16 March (a), 19 March (b), 23 March (c), 27 March (d), and 29 March (e) in mesocosm M2. N53 with Error bars5 standard deviation.
1C5diluted seawater treated by passage through a carbon cellulose (CC) cartridge; 1N5 addition of inorganic nutrients. Single Classiﬁcation
ANOVAs for 16 March (F2,6558.123), 19 March (F2,65608.519), 27 March (F4,10517.846), and 29 March (F2,65206.074) data sets are signiﬁcant
(p<0.001), but 23 March ANOVA (F4,1052.458) is not signiﬁcant (p>0.05). For panels with overall signiﬁcant differences among treatments, differ-
ent lowercase letters indicate bars which are statistically different (p<0.05; Holm-Sidak method).
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undiluted suspension, the growth was positive but it was
negative in the diluted (FSW) treatment. With CC treatment
of the ﬁltrate, growth was still negative, but the decline was
less than in the untreated FSW treatment. In a control, in
which the suspension was diluted with clean medium, the
growth rate was similar to that in the undiluted, WSW, treat-
ment (Fig. 3a).
Although growth was positive in all treatments with a
midexponential growth phase culture of S. marinoi (CCMP
3318), the growth rate in the dilution was reduced compared
to the undiluted WSW suspension when the cell suspension
was diluted with untreated ﬁltrate (Fig. 3b). With CC-treated
ﬁltrate or fresh medium, there was no reduction in growth
rate compared to the WSW treatment (Fig. 3b). The negative
effects of the untreated ﬁltrate were not as severe as with the
P. pouchetii cell suspension although the treatments with the
two phytoplankters were at the same initial cell density
(5000 mL21) in the WSW.
Discussion
Dilution experiments are widely used, and the only
method available, to estimate in situ microzooplankton com-
munity grazing, however, the responses to dilution are not
always linear, which can make interpretation of results difﬁ-
cult and may lead to over or under estimation of grazing
(reviewed in Schmoker et al. 2013). Most attention has been
on factors that result in an over-estimation of grazing, such
as release of microzooplankton from top down control in
the absence of mesozooplankton (Dolan et al. 2000). This
factor is potentially most important in warm waters in
which populations of microzooplankton can double each
day. Underestimation of grazing has received less attention.
Trophic cascades, particularly in experiments in which maxi-
mum dilution levels are moderate (25% WSW) can lead to
V-shaped responses, nonsigniﬁcant results, and sometimes to
“reverse” slopes, all of which may lead to underestimation of
grazing (Calbet and Saiz 2013). We frequently obtained
“reverse” slopes in mesocosm or laboratory dilution experi-
ments with S. marinoi or P. pouchetii when the potential for
trophic cascading was nonexistent (i.e., with phytoplankton
cultures) or minimal (due to use of high dilution level).
The dilution experiments conducted in the mesocosm
show that higher net growth rate of phytoplankton in undi-
luted rather than diluted treatments, resulting in “negative”
or statistically nonsigniﬁcant grazing coefﬁcients, can occur
during S. marinoi blooms. During some, but not all stages of
the mesocosm bloom, treatment of the dilution water to
remove or reduce dissolved organics (CC treatment) had a
large effect, and resulted in positive and signiﬁcant estimates
of microzooplankton grazing in experiments in which graz-
ing estimates were negative, 0 or low without the CC treat-
ment. Due to the physicochemical properties of charcoal,
CC treatment can be considered to remove efﬁciently all
Table 5. Comparison of the mean net growth rate (K, d21) of phytoplankton in the 25% WSW treatment to that in the 10% WSW
and undiluted (100% WSW) treatments. On mesocosm days 8 and 11, no nutrients were added to the treatments, on days 15, 19,
and 21, nutrients were added to all treatments. Means (1Standard deviation). One Way ANOVA with the Holm-Sidak Method used
to compare the results from 25% treatment to the 10% and 100% WSW treatments. ns5nonsigniﬁcant.
Mesocosm Day Date 10% 25% 100% Statistics
8 16 Mar 0.224(0.024) 0.453(0.310) 0.179(0.004) ANOVA:
Fs2,65125.121; p<0.001
25% vs.10%: p<0.05
25% vs.100%: p<0.05
11 19 Mar 20.159(0.031) 20.204(0.017) 20.079(0.052) ANOVA:
Fs2,659.124; p50.015
25% vs.10%: n.s.
25% vs.100%: p<0.05
15 23 Mar 20.347(0.076) 20.301(0.013) 20.348(0.014) ANOVA:
Fs2,651.052; p50.406, ns
19 27 Mar 20.038(0.163) 20.371(0.110) 20.332(0.041) ANOVA:
Fs2,657.392; p50.024
25% vs.10%: p<0.05
25% vs.100%: p<0.05
21 29 Mar 0.680(0.025) 20.312(0.166) 20.351(0.077) ANOVA:
Fs2,6590.086; p<0.001
25% vs.10%: p<0.05
25% vs.100%: ns
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organic metabolites present. This was exemplary demon-
strated by the quantitative removal of excess PUA from FSW.
Above natural PUA concentrations were reduced to levels
below the detection limit by single passage through the CC
cartridge (see experimental, data not shown). Nutrient addi-
tion sometimes inﬂuenced net phytoplankton growth, but
in most mesocosm dilution experiments, the carbon cellu-
lose treatment had a more pronounced inﬂuence on phyto-
plankton growth than nutrient addition in the diluted
treatments.
In the laboratory experiment with cultured S. marinoi
(CCMP 3318), the inhibition of growth by the ﬁltrate was
less dramatic than in the mesocosm dilution experiments.
This is not surprising since the CCMP 3318 strain that is not
a high producer of PUA. Furthermore, the laboratory experi-
ment was at a density of 5 3 103 cells mL21, but in the mes-
ocosm, Skeletonema reached a higher density, 1 3 105 cells
mL21, and was subject to grazing and silica limitation,
which can stimulate PUA production (Pohnert 2000; Ribalet
et al. 2009). It is also possible that additional unidentiﬁed
inhibitory metabolites were present in the mesocosms.
Many bloom-forming diatoms produce PUAs or other
potentially toxic oxylipins (Wichard et al. 2005), with the
amount and variety of compounds produced species- and
strain-speciﬁc (Taylor et al. 2009; Ianora and Miralto 2010).
PUAs can inhibit the growth of PUA producers, as well as of
other phytoplankton (Hansen and Eilertson 2007; Paul et al.
2009; Ribalet et al. 2014). In phytoplankton, such as S. mari-
noi, the production and release of PUAs is triggered by
growth phase and/or mechanical stress (Pohnert 2000; Poh-
nert et al. 2002; Vidoudez and Pohnert 2012). In mesocosm
M2, total PUA concentration reached concentrations of over
40 nmol L21, with particulate PUA accounting for most of
the total, at the height of Skeletonema bloom. We observed
the most inhibition of phytoplankton net growth by the
untreated FSW during the peak in Skeletonema abundance
and in PUA concentrations in the mesocosm. It is likely that
the mechanical stress involved in production of large vol-
umes (25 L) of FSW stimulated PUA production and/or
release into the ﬁltrate used for dilution.
P. pouchetii is also known to produce PUAs, but mainly
decadienal, whereas S. marinoi mainly produces heptadienal,
octdienal, and octradienal (Hansen and Eilertson 2007).
However, all four PUAs inhibit mitotic cell divisions (Adolph
et al. 2003). PUA concentrations were low in the mesocosm,
when colonial P. pouchetii was dominant, although cell den-
sities reached 104 cells mL21. This is perhaps because the
population was still growing exponentially when the meso-
cosm experiment ended, and thus it was not sampled during
its peak abundance or during its decline when it would have
been subject to increasing stress, when it may have produced
more decadienal. Alternatively, a population low in PUA
could have been the dominant bloom former. In the ﬁnal
mesocosm dilution experiment, when P. pouchetii was still
increasing and PUAs were low, we did not observe growth
inhibition due to the FSW.
In contrast, in the laboratory experiment with cultured P.
pouchetii at a lower concentration than in the mesocosm
experiment, we observed a strong inhibition of growth due
to dilution with the ﬁltered water. The laboratory experi-
ment was with a late growth phase culture containing single
cell, whereas the P. pouchetii population in the mesocosm
experiment was actively growing, but forming colonies. It is
possible that the difference in culture and mesocosm results
was due to growth form and phase. Alternatively, the culture
may have been a higher PUA producing strain than the ones
in the fjord and captured in the mesocosm.
In our investigation, we measured PUAs, but not other
potentially inhibitory metabolites known to be produced by
marine phytoplankton. We focused on PUAs because the
dominant phytoplankton in the mesocosms, S. marinoi and
P. pouchetii, are known PUA producers (Hansen and Eilertson
Fig. 3. Growth of phytoplankton in laboratory dilution experiments
conducted with cultures. Mean growth rate (l, d21) with N53; error
bars5 standard deviation. WSW5 culture suspension at 5000 cells
mL21. Diluted treatments (10% WSW): FSW590% ﬁlter seawater made
from culture suspension; CC590% FSW treated by passage through a
carbon cellulose cartridge; CON590% medium. Single Classiﬁcation
ANOVA for the Phaeocystis pouchetii (Panel a) (F3,8558.184), and Skele-
tonema marinoi (Panel b) (F3,8594.889) are both statistically signiﬁcant
(p<0.001); different lowercase letters indicate bars which are statisti-
cally different (p<0.05; Holm-Sidak method).
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2007, Paul et al. 2009) . We think that the inhibitory effects
we observed were due primarily to PUAs released from Skele-
tonema during ﬁltration, but we cannot exclude the possibil-
ity that the effects were at least partly due to other,
unidentiﬁed metabolites in the dilution water.
An important question is whether the phenomenon we
observed in mesocosm and laboratory dilution experiments
inﬂuences the results of ﬁeld measurements of microzoo-
plankton community grazing. S. marinoi reached higher con-
centrations in the mesocosm than usually observed in NE
Atlantic and Arctic waters, where maximum abundances
are 500 cells mL21 (Degerlund and Eilertsen 2010). How-
ever, many bloom forming diatoms can produce PUAs and
total diatom biomass may reach the levels in our experi-
ments. The P. pouchetii concentration used in the laboratory
experiment was within the range observed during spring P.
pouchetii blooms in Arctic and sub-Arctic waters (Wassmann
et al. 2005; Degerlund and Eilertsen 2010).
There is evidence of negative effects on phytoplankton
growth, leading to underestimation of microzooplankton
grazing, in dilution experiments conducted during Phaeocys-
tis and diatom blooms in cold seas. Calbet et al. (2011)
observed that during a summer P. pouchetii bloom, microzoo-
plankton biomass was considerable, but signiﬁcant grazing
was only observed in 38% of the dilution experiments. In
the eastern Bering Sea during spring, Sherr et al. (2013)
obtained negative slopes in 37% of the dilution experiments
and estimated phytoplankton instantaneous growth rates
varied from slightly negative to >0.4 d21. In the eastern
Bering Sea in summer, where remnants of spring diatom
blooms persisted as well as new, patchy blooms of P. pouche-
tii near the shelf edge, 39% of the grazing coefﬁcients
obtained were 0 and in 3% of the experiments, negative
slopes were statistically signiﬁcant (Stoecker et al. 2014). In
the investigations discussed above, the dilutions were
amended with inorganic nutrients or nutrients were shown
to have no effect; thus, the negative results were not due to
lack of nutrient regeneration in the diluted treatments.
Inhibition of phytoplankton growth by dilution is not a
general phenomenon. Globally, average phytoplankton pro-
duction estimates from dilution experiments are slightly
higher than production estimated from 14C uptake experi-
ments (Calbet and Landry 2004). The two methods have
been directly compared in studies in the oligotrophic Red
Sea (Moigis 1999), the Arabian Sea (Brown et al. 1999, 2002)
and as part of enclosure experiments in the northern Baltic
Sea (Lignell et al. 2003). In these investigations, the two
methods produced comparable results, indicating that dilu-
tion did not inhibit phytoplankton growth. However, to our
knowledge, the results of 14C uptake and dilution experi-
ments have not been compared during dense diatom or
Phaeocystis blooms.
To explore the potential effects of dilution on phyto-
plankton during Phaeocystis and diatom blooms, Stoecker
et al. (2014) measured variable ﬂuorescence (Fv/Fm) as part
of 14 dilution grazing experiments conducted in the eastern
Bering Sea in summer of 2008. In half of the experiments,
variable ﬂuorescence was lower in the diluted (20% WSW)
than in the WSW treatment. Decrease in variable ﬂuores-
cence in phytoplankton is an indicator of physiological
stress and is usually associated with a reduction in ability of
cells to photosynthesize (Chekalyuk and Hafez, 2008). Low
estimates of microzooplankton grazing were associated with
experiments in which variable ﬂuorescence declined in the
diluted treatment. These results suggest that phytoplankton
instantaneous growth and microzooplankton grazing coefﬁ-
cients may be underestimated by dilution protocols in some
situations due to decreased survival or growth of phyto-
plankton in the diluted treatments. It is not surprising that
ﬁltration, particularly of large volumes of WSW, can some-
times result in release of organic material into ﬁltered sea
water that then can inhibit phytoplankton growth and per-
haps also microzooplankton grazing. However, whether or
not phytoplankton growth is inhibited depends on species
and strain, physiological state, and cell density of the phyto-
plankton as well as stresses such as grazing (Ianora and Mir-
alto 2010). The exact protocol for producing the FSW also
must matter. The concentration of metabolites released can
be expected to increase with the phytoplankton biomass and
the volume ﬁltered because longer retention of phytoplank-
ton on the ﬁlter may increase the stress on cells.
Use of a carbon cellulose cartridge to treat the FSW before
use for dilution of the WSW appears to reduce or eliminate
the inhibitory affect. This is useful in identifying when there
is a problem with the dilution protocol. However, using this
added treatment to “correct” the experiment is problemati-
cal. In dilution experiments conducted during dense blooms,
there may be considerable PUAs and other metabolites free
in the water that are inhibiting phytoplankton growth and,
perhaps microzooplankton grazing, in the WSW. Treatment
of the diluted water to remove these initial amounts, as well
as the additional amounts released during ﬁltration, could
lower the concentration in the diluted treatments below that
in the WSW, resulting in an overestimation of phytoplank-
ton growth and microzooplankton grazing.
We suggest that the ﬁrst step in resolving this issue is
determining in which plankton communities it occurs. The
dilution technique generally works very well (reviewed in
Calbet and Saiz 2013). Problems are most likely to arise in
applying this technique during dense blooms of phytoplank-
ton or immediately post bloom. Production of many inhibi-
tory allelochemcials is stimulated by nutrient stress, grazing,
and/or associated with cell death and thus it is possible that
the concentration of inhibitory chemicals is also high in
declining blooms (Ianora and Miralto 2010, Ribalet et al.
2009, 2014). In addition to diatom blooms, these effects
may also be associated with dense blooms of dinoﬂagellates
(Tillman and Hansen 2009) and prymesiophytes (Schmidt
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and Hansen 2001, Strom et al. 2003, Fredrickson and Strom
2009) since bloom forming members of these taxa are
known to produce allelopathetic compounds.
In dense bloom or post bloom situations, we suggest that
a full dilution series with at least ﬁve or six dilution levels
(with replication), including at least one high dilution level
(5 or 10% WSW) be used. At the high dilution levels, arti-
facts due to feeding saturation and trophic cascades are
minimized (Calbet and Saiz 2013), but problems due to
release of allelochemicals from phytoplankton into the dilu-
tion water should be maximum. A linear relationship
between phytoplankton net growth and dilution level (Fig.
1a in Calbet and Saiz 2013) would indicate that there is not
a problem and that the data could be analyzed using linear
regression (Landry and Hassett 1982) or the two-point
method (Worden and Binder 2002, Landry et al. 2008). An
L-shaped or V-shaped response curve (Fig. 1b,c in Calbet and
Saiz 2013) would indicate that saturation of grazers or
trophic cascades occurred at the lower dilution levels and
that the data are best analyzed using the two-point method.
A positive slope is indicative of contamination of the FSW
with toxic substances. Contamination may be due to release
of inhibitory substances from phytoplankton during prepara-
tion of FSW, as shown herein, or possibly due to presence of
toxins on the ﬁltration apparatus. Trophic cascades may also
sometimes result in a positive slope, but their effects should
be alleviated at high dilution levels (Calbet and Saiz 2013).
Another possibility is an inverted V-shaped response, as seen
in one of our mesocosm dilution experiments; this type of
response is most likely to be due to inhibitory substances in
the FSW.
If ﬁltration equipment is clean and nontoxic but dilution
experiments with a plankton assemblage result in positive
slopes and/or inverted V-shaped responses, what steps can
be taken to understand or alleviate the problem? One step
would be to modify the ﬁltration procedure so that is gentler
(i.e., results in less release of organic material from phyto-
plankton). The next step may be to use several intermediate
dilution levels to determine if there is a range of dilution
where the response is linear and to use the slope in this
region to calculate the grazing coefﬁcient.
In some bloom situations, it may not be possible to use
the dilution technique to accurately estimate microzoo-
plankton grazing, but it would be worthwhile to document
the phytoplankton community involved and that the dilu-
tion water was the problem. This could involve 1) removal
of dissolved organic material from the dilution water as
described herein, 2) comparison of metabolomic proﬁles of
WSW and FSW, and 3) comparison of Chl a speciﬁc rates of
photosynthesis or of variable ﬂuorescence (Fv/Fm) in the
WSW and dilution water. These efforts would lead to a better
understanding of the limitations of the dilution technique
in bloom situations, of phytoplankton growth and microzoo-
plankton grazing during blooms, and of the complex chemi-
cal interactions that can occur between phytoplankton and
their grazers that may inﬂuence bloom persistence and the
transfer of carbon to higher trophic levels.
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Abstract
Diatoms are unicellular algae of crucial importance as they belong to the main primary pro-
ducers in aquatic ecosystems. Several diatom species produce polyunsaturated aldehydes
(PUAs) that have been made responsible for chemically mediated interactions in the plank-
ton. PUA-effects include chemical defense by reducing the reproductive success of grazing
copepods, allelochemical activity by interfering with the growth of competing phytoplankton
and cell to cell signaling. We applied a PUA-derived molecular probe, based on the biologi-
cally highly active 2,4-decadienal, with the aim to reveal protein targets of PUAs and
affected metabolic pathways. By using fluorescence microscopy, we observed a substantial
uptake of the PUA probe into cells of the diatom Phaeodactylum tricornutum in comparison
to the uptake of a structurally closely related control probe based on a saturated aldehyde.
The specific uptake motivated a chemoproteomic approach to generate a qualitative inven-
tory of proteins covalently targeted by the α,β,γ,δ-unsaturated aldehyde structure element.
Activity-based protein profiling revealed selective covalent modification of target proteins by
the PUA probe. Analysis of the labeled proteins gave insights into putative affected molecu-
lar functions and biological processes such as photosynthesis including ATP generation
and catalytic activity in the Calvin cycle or the pentose phosphate pathway. The mechanism
of action of PUAs involves covalent reactions with proteins that may result in protein dys-
function and interference of involved pathways.
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Introduction
Oceans accommodate numerous coexisting microalga species in the plankton. Their commu-
nity is shaped by different factors including nutrient limitation, predation and chemical signal-
ing. Diatoms, a class of unicellular algae, are key players in the marine food web as they are
responsible for about 40% of global marine primary productivity [1]. Some diatom species
release biologically active metabolites as mediators of interactions. An intensively studied com-
pound class in this context are oxylipins, which derive from the oxidative transformation of
polyunsaturated fatty acids [2]. Of considerable interest among oxylipins are polyunsaturated
aldehydes (PUAs), which have been reported to mediate various inter- and intraspecific inter-
actions (reviewed in [2–5]). 2,4-Decadienal (DD) is the best studied metabolite of the group of
PUAs, with attributed roles in grazer defense [6], allelophathy [7], cell to cell signaling [8], anti-
bacterial activity [7,9] and bloom termination initiation [10,11]. PUA-mediated allelopathy
[5,7,12,13] is impairing different phyla regarding growth and physiological performance. Sensi-
tivity against PUAs has been reported for the prymnesiophyte Isochrysis galbana [7], the chlor-
ophyte Dunaliella tertiolecta [7] as well as the centric diatom Thalassiosira weissflogii [14]. A
synchronized release of PUAs from intact Skeletonema marinoi cells transiently before the cul-
ture changes to the decline phase supports the idea that PUAs play a role as infochemicals in
mediating bloom termination [10]. Despite the well-documented biological functions of PUAs,
their mechanism of action and their molecular targets are almost unknown [3,4]. Only few
impaired biological processes and functions are recognized mainly involving disruption of
intracellular calcium signaling, cytoskeletal instability and induction of apoptosis (reviewed in
[2–4]).
PUA activity is structure-specific, since saturated aldehydes, like decanal that lack the conju-
gated α,β,γ,δ-unsaturated aldehyde motive of PUA, are not active [15,16]. Conjugated unsatu-
rated aldehydes are reactive compounds belonging to the class of Michael acceptors. They act
as electrophiles and react with proteins [17,18] and DNA [19–21]. Model investigations
revealed that DD covalently modifies proteins by formation of imines (Schiff bases), pyridi-
nium adducts and 1,4-addition products with nucleophiles [17,18]. Thus, proteins are putative
targets of the electrophilic PUAs. PUAs also react with DNA resulting in apoptosis in copepods
(reviewed in [22]). In algae [7], sea urchin embryos [23] and copepod embryos and nauplii
[6,24] DNA laddering and chromatin dispersal or complete DNA fragmentation and disloca-
tion is observed after PUA exposure.
The diatoms Phaeodactylum tricornutum [25] and Thalassiosira pseudonana [26] have
emerged as model organisms since these were the first species with sequenced genome. P. tri-
cornutum is a producer of the oxylipins 12-oxo-(5Z,8Z,10E)-dodecatrienoic acid and 9-oxo-
(5Z,7E)-nonadienoic acid [27] and was reported to be affected by DD [8,28]. Exposure to this
aldehyde altered the mitochondrial glutathione redox potential by oxidation of glutathione and
induced cell death of P. tricornutum [28]. DD also triggers intracellular calcium transients and
nitric oxide generation [8]. There is evidence for a sophisticated stress surveillance system in
which individual diatom cells sense local DD concentration thereby monitoring the stress level
of the entire population. An ortholog of the plant enzyme AtNOS1 was predicted as molecular
target of PUAs [8]. Transcriptome analysis revealed that PtNOA, a gene with similarities to
AtNOS1 [8], is upregulated in response to DD [29]. PtNOA overexpressing cell lines are hyper-
sensitive to this PUA with altered expression of superoxide dismutase and metacaspases; both
protein classes are involved in activation of programmed cell death [29]. Other studies on gene
regulation in response to PUAs focused on copepods. In Calanus helgolandicus tubulin expres-
sion [30] and primary defense systems [31] were downregulated whereas detoxification genes
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like glutathione S-transferase, superoxide dismutase, and catalase remained unaffected [31] in
response to a diet of the PUA producer S. costatum compared to a control.
We report here on the uptake, accumulation and molecular targets of a molecular probe
containing a DD-derived head group and a 5-tetramethylrhodamine carboxamide fluorophore
(TAMRA) reporter in P. tricornutum using an activity-based protein profiling (ABPP) strategy
(Fig 1). Such chemical probe-enabled proteome strategies have been successfully applied with
mechanism-based inhibitors [32] or protein-reactive natural products [33,34]. The utilized
probe consists of a reactive group mimicking DD and a fluorescent reporter tag for detection
[35]. By applying 2D gel electrophoresis (GE) followed by liquid chromatography/tandem
mass spectrometry (LC-MS/MS) we found specific probe-labeled proteins having important
roles regarding catalytic activity and biological functions in the alga including fucoxanthin
chlorophyll a/c proteins, ATP synthases, a ribulose-phosphate-3-epimerase (RPE) and a phos-
phoribulokinase (PRK).
Materials and Methods
Uptake experiments
Growth of P. tricornutum. P. tricornutum (strain UTEX 646, Segelskär, Finland) was cul-
tivated in artificial seawater prepared as described in Maier and Calenberg [36] under a 14/10
hours light/dark cycle, at 32 to 36 mmole photons s-1 m-2 and 13°C in 580 mLWeck jars
(Weck, Wehr, Germany). The 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)-
buffered medium was adjusted to a pH of 7.8 before autoclaving. Nutrient levels were 14.5 mM
phosphate, 620 mM nitrate and 320 mM silicate. Incubation experiments were done under the
same conditions.
Sample preparation. A P. tricornutum culture (100 μL) was pipetted on ethanol pre-
cleaned cover slips (Marienfeld 474030-9010-000, 18x18 mm², D = 0.17 mm +/- 0.005 mm;
Carl Zeiss Canada, Toronto, ON). To prevent evaporation cover slips were placed in a Petri
dish, which contained a seawater wetted filter paper and were covered. Incubation for 8 hours
allowed cells to adhere to the cover slips. Subsequently, 10μM of the substances DDY coupled
to TAMRA (TAMRA-PUA), 5-hexynal (SA) coupled to TAMRA (TAMRA-SA) or azide mod-
ified TAMRA (TAMRA-N3) were added to the cell suspensions (each 0.5 mM stocks in
DMSO), mixed gently with a pipette and incubated for one hour. Afterwards, the cell suspen-
sions were removed and the cover slips were washed seven times by carefully pipetting 200 μL
artificial seawater and incubated with 100 μL 4% [w/v] para-formaldehyde in artificial seawater
for 25 min. The cover slips were washed twice with 200 μL artificial seawater and finally the
Fig 1. Synthesis of the probe TAMRA-PUA and the control TAMRA-SA. For details on the synthesis see [35].
doi:10.1371/journal.pone.0140927.g001
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liquid was removed. A control with the same washing and fixation steps was prepared as well.
Due to extensive washing steps a part of algae cells detach from cover slips. 4 μL of 2,2’-thio-
diethanol were pipetted on an ethanol pre-cleaned object slide and the treated side of the cover
slip was placed on top of the object slide and slightly pressed down. Edges were fixed with nail
polish and the slides were stored at 4°C until measurements on the next day. For each treat-
ment three individual cover slips (biological replicates) were prepared out of three different P.
tricornutum cultures. Those cultures have been prepared out of the same stock and kept under
identical growth condition.
Fluorescence microscopy and analysis. P. tricornutum cells were observed with a struc-
tured illumination microscope (SIM), Zeiss Elyra S1 system (Carl Zeiss, Jena, Germany). Imag-
ing was performed with an oil immersion objective lens (Plan-Apo, 63X, 1.4NA, Carl Zeiss,
Jena, Germany). A 561 nm laser was used for excitation and fluorescence was filtered by a band
pass filter (BP 570–620 nm) which opens up above 750 nm. 2D wide field images were acquired
to compare fluorescence intensity of the different probes and treatments (TAMRA-PUA,
TAMRA-SA, TAMRA-N3, no probe), whereas all cells were measured using the same settings
(laser intensity, gain, exposure time). 12 cells were observed per treatment distributed over
three biological replicates (microscope slides), four cells each. Three dimensional SIM images
of treated P. tricornutum providing twofold resolution improvement were taken from selected
samples to confirm, that TAMRA-PUA and TAMRA-SA were taken up in the cells and did
not exclusively stick onto their surfaces. 15 raw images are required for reconstructing one 2D
SIM image. 3D SIM images were taken with z steps of 110 nm. All SIM images were recon-
structed on ZEN software 2010 (black edition, Carl Zeiss, Jena, Germany).
For fluorescence analysis bright field and wide field fluorescence images at 561 nm excita-
tion were exported in TIF format with the ZEN software and processed with ImageJ2x 2.1.4.7
(freeware, http://www.rawak.de/ij2x/Download.html) as follows: tonal correction of the bright
field image of each cell was optimized (see S1 Folder for unmodified images), the cell was encir-
cled by hand and this selection was laid on the corresponding fluorescence picture using the
ROI manager. The mean gray value, which is defined in this software as the sum of the gray
values of all the pixels in the selection divided by the number of pixels, and the mean gray value
of the background were measured and subtracted. For the previously described issue we use
the term mean gray value per pixel. For background analysis a region of at least 1000 pixels was
used.
Probe labeling, 1D and 2D gel electrophoresis and identification of target
proteins
In vivo labeling of P. tricornutum and sample preparation for gel electrophoresis. P. tri-
cornutum cultures were grown for 13 days in 580 mLWeck jars (1.0 × 106 to 1.5 × 106 cells
mL-1) without shaking as described before, which resulted in cells mainly sticking to the glass
bottom. The overlaying artificial seawater was almost quantitatively removed with a pipette
and cells were transferred into centrifuge tubes with the remaining medium.
For 1D GE samples were incubated with 100 μMDDY or 100 μM SA (each 50 mM stocks in
DMSO) or DMSO for one hour.
For 2D GE the concentrated algae suspension was treated with 14 μL (250 μM) DDY stock
solution (50 mM), which was added to 2.8 mL concentrated cell suspension (total cell number
48.7 × 106 resulting in 14 fmol DDY cell-1) and incubated for 1 hour. During this incubation
period no change in cell viability compared to untreated cells was observed by microscopy after
application of Evan’s Blue [37]; however, we observed that incubation of several hours
increases the amount of non-viable cells. The undiluted samples were centrifuged for 2 min at
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1,800 g immediately after incubation to remove DDY and salts; the supernatant was removed
and the cells were washed twice with 1 mL buffer A (10 mMHEPES and 250 mM sucrose, pH
7.4) and twice with 1 mL buffer B (10 mMHEPES and 250 mM sucrose, pH 8.2). After each
washing step the tubes were centrifuged at 1,800 g for 2 min and the supernatant was dis-
carded. Application of Evan’s Blue [37] and microscopy ensured that cells stayed intact during
this procedure. The pellet was resuspended in buffer B and cells were treated with 1 mM dithio-
threitol (20 mM stock in buffer B) to react with possibly unremoved DDY. Cells were lysed by
sonication (ultrasonic probe: Bandelin sonotronic HD2070, power supply: Bandelin UW2070;
Bandelin electronic, Berlin, Germany) twice for 15 s on ice.
The protein concentration was determined with the Roti1-Quant universal assay (Carl
Roth, Karlsruhe, Germany) based on the biuret test using a microplate reader (Mithras LB 940,
Berthold Technologies, Bad Wildbad, Germany) and bovine serum albumin as reference.
Copper(I)-catalyzed azide-alkyne cycloaddition (CuAAC). P. tricornutum protein sam-
ples (30μL, 30 to 50 μg proteins μL-1) were diluted with 270 μL buffer B and incubated with
6 μL (0.09 mM) TAMRA-N3 solution (5 mM stock in DMSO), 18 μL (0.09 mM) ligand tris
[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amin solution (1.7 mM stock in DMSO/tert-butanol,
1/4, v/v) and 12 μL (35 mM) of a freshly prepared ascorbic acid solution (1.00 M in water).
Samples were vortexed and 6 μL (0.88 mM) copper sulfate solution (50 mM in water) were
added. Samples were vortexed again and stored on ice for 1 hour. 1% Triton™ X-100 and prote-
ase inhibitor cocktail (M221, Amresco Inc., Solon, OH, USA) were added according to the
manufacturer’s protocol and after 30 min on ice samples were centrifuged at 15,000g and 3°C
for 20 min. The supernatant was transferred into centrifugal filter units (vivaspin1500, 5,000
MWCO, PES, Sartorius, Göttingen, Germany) and the sample volume was reduced by centrifu-
gation at 15,000g and 3°C. 100μL buffer B was added three times and the volume was reduced
by centrifugation after each addition to give a final protein concentration of 10 to 20 μg
proteins μL-1.
Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and in-gel fluo-
rescence detection. 20 μg of protein samples were mixed with 2× loading buffer [38] and
heated to 95°C for 6 min. A protein ladder (PageRuler unstained protein ladder, Thermo
Fischer Scientific Inc., Waltham, MA, USA) and the protein sample were loaded on a SDS mini
gel containing 12% acrylamide resolving gel and 5% stacking gel prepared according to [39].
The gel was separated in a Mini-Protean1 Tetra gel cell (Bio-Rad, Herculas, CA, USA) by
applying 80 V for 30min followed by 180 V for 65min. A fluorescent picture was taken at
312nm irradiation using a UV transilluminator (UV star, Bio-Rad), a PowerShot A640 camera
(Canon, Tokyo, Japan) and a 520 nm long pass filter. The gel was stained with RAPIDstain™
(G-Biosciences, St. Louis, MO, USA).
Difference gel electrophoresis (DIGE). DIGE was conducted in triplicates. 440 to 880 μg
protein of the probe-treated sample (incubated with DDY and connected with TAMRA-N3 by
CuAAC as described before) and 50 μg protein of a control sample incubated with the N-
hydroxysuccinimide ester of the cyanine 5 fluorophore (Cy5 NHS ester) were loaded on each
of the isoelectric focusing (IEF) strips (Immobiline DryStrip, 24 cm, pH 3–11 NL, GE Health-
care Bio- Sciences, Piscataway, NJ, USA). For Cy5 labeling of the whole proteome 20 μL of the
control sample were diluted with 48 μL buffer B. 3 μL Cy5 NHS ester (2 mM in DMSO) were
added and the mixture was incubated with shaking at 4°C for 45 min. To stop labeling 5 μL of a
10 mM solution of L-lysine in water were added.
The IEF strip was rehydrated overnight (7 M urea, 2 M thiourea, 2% [w/v] CHAPS, 0.002%
[w/v] bromophenol blue, 0.5% [v/v] IPG buffer (GE Healthcare Bio-Sciences), 10 mM dithio-
threitol). Isoelectric focusing of the strips with the Ettan IPGphor II (GE Healthcare Bio-
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Sciences) was carried out according to the following protocol: 4 h at 300 V (gradient), 4 h at
600 V (gradient), 4 h at 1,000 V (gradient), 4 h at 8,000 V (gradient) and 3 h at 8,000 V (step).
After isoelectric focusing the IEF strips were equilibrated for 15 min in 10 mL of equilibra-
tion buffer (6 M urea, 30% [v/v] glycerol, 2% [w/v] SDS, 75 mM tris(hydroxymethyl)amino-
methane, 0.002% [w/v] bromophenol blue) containing 1% [w/v] dithiothreitol and
subsequently for 15 min in 10 mL of equilibration buffer containing 2.5% [w/v] iodoacetamide.
For separation of proteins in the second dimension, the Ettan DALT System (GE Healthcare
Bio-Sciences) was used. SDS polyacrylamide gels 12% [w/v] of 1.0 mm thickness were casted
via the Ettan DALTsix Gel caster (GE Healthcare Bio-Sciences). The separation conditions
were as follows: 1 W/gel for 1 h followed by 15 W/gel for 5 h. Proteins were visualized by ana-
lyzing the gels with a Typhoon 9410 scanner (GE Healthcare Bio-Sciences) using a resolution
of 100 μm. Proteins were fixed (10% [v/v] acetic acid, 50% [v,v] methanol in water), stained
(0,025% [w/v] Coomassie R 250, 10% [v/v] acetic acid in water) and the gels were destained
(10% [v/v] acetic acid in water; see S3 Folder for unmodified Coomassie and fluorescence
images of the gels). Gels were merged with Delta2D (DECODON, Greifswald, Germany).
Protein isolation, LC-MS/MS analysis and data processing. Fluorescent TAMRA-PUA
protein spots were in-gel reduced, alkylated with iodoacetamide and digested as described by
Shevchenko et al. [40]. Tryptic peptides were extracted, dried down in a vacuum centrifuge and
dissolved in 10 μL of water containing 0.1% formic acid.
LC-MS/MS analysis and data processing were conducted as described in S1 Information.
Results
Probe design and labeling strategy
The fluorescent α,β,γ,δ-unsaturated aldehyde-derived probe TAMRA-PUA (Fig 1) could be
used successfully to investigate uptake and accumulation of PUAs in P. tricornutum and to
monitor protein targets of these natural products. TAMRA-PUA was recently developed in our
group to monitor accumulation of PUAs in copepods [35]. The probe consists of DDY as reac-
tive group that mimics DD. The alkyne functionality allows to couple the commercially avail-
able azide modified tetramethylrhodamine TAMRA-N3 (Fig 1). To identify protein targets,
DDY was incubated with P. tricornutum cells. After work-up CuAAC allowed to covalently
link the reporter TAMRA-N3 to DDY (Figs 1 and 2). For uptake studies we employed the
probe as already coupled construct TAMRA-PUA. For comparison of the activity of α,β,γ,δ-
unsaturated aldehyde-derived probes with structurally related saturated-aldehyde-derived ones
we also applied the probe TAMRA-SA (Fig 1).
Fig 2. Schematic in vivo application of the probe. Living cells of P. tricornutum were incubated with the PUA-derivative DDY. After removal of excess DDY
cell lysis followed by CuAAC enables attachment of the fluorescent reporter to covalently labeled proteins. 1D GE quickly allows detection of labeled proteins
(not shown). Identification of protein targets is enabled by 2D GE. Therefore, a second P. tricornutum sample was treated with Cy5 NHS ester to label the
whole proteome. The combined samples were separated using DIGE, labeled proteins were digested using trypsin and the resulting peptides were
separated and analyzed by LC-MS/MS.
doi:10.1371/journal.pone.0140927.g002
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TAMRA-PUA accumulates in P. tricornutum
Cell permeability and uptake of the probes by P. tricornutum was investigated by wide field
fluorescence microscopy. Living cells were treated with TAMRA-PUA, TAMRA-SA or TAM-
RA-N3 for labeling or kept as control without additional treatment. After one hour incubation
probes were removed by washing seven times with artificial seawater, once with artificial sea-
water containing 4% paraformaldehyde for cell fixation and twice with artificial seawater. Cells
were embedded in 2,2’-thiodiethanol and measured with an epifluorescence microscope in
wide field mode. Images were processed with ImageJ. Cells were encircled by hand and the
background corrected average mean gray value per pixel within each alga cell was calculated
(Fig 3). The aldehyde containing probes TAMRA-PUA and TAMRA-SA were significantly
enriched in the cells compared to TAMRA-N3 or the control. Interestingly, TAMRA-PUA
accumulation was significantly higher compared to TAMRA-SA, despite being similar in phys-
icochemical properties.
Results were verified in additional independent experiments, also using a different embed-
ding medium (S1 Fig). To confirm that the probes do not only appear on the surface we con-
ducted 3D SIM showing that TAMRA-PUA and TAMRA-SA accumulate within the cells (Fig
4). Distribution of label revealed local maxima but in general nearly the entire cellular content
was affected by the probe.
DDY covalently modifies proteins of P. tricornutum
We next tested for protein targets of PUAs in living cells using DDY as well as the saturated
aldehyde derivative SA. After incubation with the probes followed by cell lysis, TAMRA-N3
was coupled to the alkyne groups of DDY as well as SA via CuAAC (Fig 2). Proteins were
Fig 3. Fluorescence intensity of P. tricornutum cells treated under different conditions. Cells were
either incubated with TAMRA-PUA, TAMRA-N3, TAMRA-SA for one hour or kept under identical conditions
without probe. For each treatment three microscope slides with four cells each were measured. Unmodified
raw data are available in S1 and S2 Folders. Fluorescence intensities were recorded as mean gray value per
pixel after data treatment as described in the main text. Averaged mean gray values per pixel of cells of each
treatment are presented as bars ±SD. One way Anova comparing results of different microscope slides within
one treatment revealed no statistical difference (p>0.05). Kruskal-Wallis one way analysis of variance on
ranks revealed differences in the median values among the treatment groups (H = 42.436, p<0.001) and
Tukey’s HSD test (p<0.05) allowed classification into three groups: (a) TAMRA-PUA with the highest mean
gray value per pixel of 3661±809, (b) TAMRA-SA with 800±140 and (c) TAMRA-N3 and control with almost no
emission signals (20±10 and 35±9); these controls were not significantly different to each other (Tukey’s HSD
test p>0.05).
doi:10.1371/journal.pone.0140927.g003
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separated by 1D GE and monitored for fluorescent labeling. UV-illumination revealed exclu-
sive labeling of proteins in DDY treated cells while SA and DMSO treatments did not result in
any fluorescent bands (S2 Fig).
To unravel protein targets of DDY, protein extracts obtained after incubation of P. tricornu-
tum with the probe as described above were separated by DIGE in three replicates (S3 Fig, S3
Folder for unmodified pictures). For comparison samples without probe addition were incu-
bated with the Cy5 NHS ester to label the whole proteome. Separation was performed by iso-
electric focusing and SDS-PAGE as second dimension and DDY-TAMRA labeled proteins
were excised and tryptically digested. Digested peptides were separated and analyzed by
LC-MS/MS (Fig 2). More precisely separation was conducted with a nano Ultra Performance
Fig 4. Fluorescencemicroscopy of P. tricornutum cells. 3D (left) and 2D (right) images of a TAMRA-PUA
(A) and a TAMRA-SA (B) treated cell. Images were taken in 3D SIM mode. A 561nm laser was used for
excitation, and fluorescence was filtered by a band pass filter (BP 570-620nm) which opens up above 750nm.
Fluorescence is visible in the entire cells, which confirms that both probes were taken up.
doi:10.1371/journal.pone.0140927.g004
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Liquid Chromatography (nanoUPLC) and analysis by tandem mass spectrometry using data-
independent acquisition (MSE analysis). In data-independent analysis the mass spectrometer
cycles between low and high energy acquisition of data resulting in high sampling rate.
A list of confident target proteins classified according to their biological processes and
molecular functions is shown in Table 1. Two ATP synthases, four different chlorophyll a/c
binding proteins, different catalytic active enzymes and some predicted proteins were found to
be modified by the probe. A full list of confident, probable and putative proteins (for evaluation
see S1 Information) as well as an overview of all protein hits for each gel is given in S1 Table.
Discussion
While previous research mainly has reported the teratogenic and allelochemical effects of
PUAs as well as their role in cell to cell signaling (reviewed in [2–5]) and PUAs influence on
Table 1. Confident target proteins found by 2DGE. 1
Protein Gene name Accession
No.
Mass
(kDa)
Gel
1
Gel
2
Gel
3
1) Biological process
ATP biosynthetic process
ATP synthase subunit alpha, chloroplastic AtpA A0T0F1 54621.6 X OO O
ATP synthase subunit beta AtpB B7FS46 53619.2 X OO O
Photosynthesis
Fucoxanthin chlorophyll a/c protein Lhcf10 B7G5B6 21352.7 X OOO O
Fucoxanthin chlorophyll a/c protein Lhcf9 B7G955 22100.5 OOO O X
Fucoxanthin chlorophyll a/c protein Lhcx2 B7FR60 21177.4 OO O X
Fucoxanthin chlorophyll a/c protein Lhcf4 B7FRW2 21328.5 OO O X
2) Molecular function
Catalytic activity, isomerase activity
Ribulose-phosphate 3-epimerase Rpe B7FRG3 27812.0 OO O O
Catalytic activity, ligase activity
Predicted protein, family: Aspartate-ammonia ligase PHATRDRAFT_44902a B7FW24 43206.1 X OO O
Catalytic activity, oxidoreductase activity
Predicted protein, domains: Thioredoxin-like fold,
Thioredoxin domain
PHATRDRAFT_42566a B7FNS4 24136.3 X OOO OOO
Predicted protein, domain: Rieske [2Fe-2S] iron-sulphur
domain
PHATRDRAFT_9046a B7FPI8 17010.4 X OO O
Catalytic activity, transferase activity
Phosphoribulokinase Prk B5Y5F0 43325.4 X OO O
3) Predicted proteins without assignable function
Predicted protein PHATRDRAFT_42612a B7FNX7 24938.5 O OOO OOO
Predicted protein PHATRDRAFT_45465a/
PHATRDRAFT_50215a
B7FXS8 37645.2 O X OOO
Predicted protein, family: SOUL haem-binding protein PHATRDRAFT_37136a B7G284 46049.4 O OOO OOO
Predicted protein PHATRDRAFT_49286a B7GA37 32141.6 OO O O
Predicted protein, domain: NAD(P)-binding domain PHATRDRAFT_49287a B7GA38 126885.6 X OO O
Predicted protein, family: Protein of unknown function
DUF1517
PHATRDRAFT_32071a B7FQ47 33258.8 OO X O
1Proteins in this table were found in at least two of the three gels, a full list of labeled proteins can be found in S1 Information. OOO—only one protein per
excised gel spot was found, OO—identiﬁcation of probe labeled protein besides other unlabeled proteins in a gel spot, O—more than one labeled protein
per excised gel spot, X—no hit.
aNames are temporarily ascribed to an open reading frame (ORF) by a sequencing project [41].
doi:10.1371/journal.pone.0140927.t001
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gene regulation [30,31], almost nothing is known about underlying mechanistic aspects regard-
ing covalent protein interactions. Therefore, we applied a PUA-derived as well as control probe
to P. tricornutum.
Probe design and labeling strategy
PUAs are known to have diverse effects on planktonic organisms but defined molecular targets
are hitherto almost unidentified. Especially their function in cell to cell communication of dia-
toms has attracted much attention [7,8,10,14]. We undertook a labeling study to obtain a
deeper insight into the mechanism of action of these metabolites to reveal potential PUA-
uptake of phytoplankton and to identify protein targets of the compounds. Following previous
structure activity studies we addressed the specific activity of PUAs by comparison of probes
derived from the active unsaturated aldehyde (TAMRA-PUA) and the inactive saturated alde-
hyde (TAMRA-SA) [16,35]. The design of the probes allowed to employ them in two different
modes. For uptake studies we could use the TAMRA coupled molecules as described earlier for
the monitoring of PUA-targeting in copepods [35]. Interestingly, the different effects of
unmodified saturated aldehydes and PUAs observed in previous studies [16] were also mir-
rored in the effect of our different TAMRA-constructs. This indicates that the TAMRA substi-
tution has no significant influence on the action of the aldehydes. However we cannot exclude
that permeability is altered by the substitution.
Probe concentration was set to 10μM, a value for which different algae showed response to
DD regarding cell membrane permeability of SYTOX Green [7], but P. tricornutum did not
[8]. For identification of protein targets we developed a two-step protocol involving incubation
with unmodified SA or DDY and, after work-up, coupling with the TAMRA-N3. This
approach allows to minimize the influence of bulky groups during in vivo interaction with tar-
get proteins. The well-established CuAAC coupling allowed to covalently link the dye to DDY-
labeled proteins [42,43]. As fluorescent reporter we selected the tetramethylrhodamine fluoro-
phore as it is relatively cheap, pH insensitive, photostable, cell permeable and easily excitable
with common lasers and filter sets [44]. Compared to experimental design of fluorescence
microscopy where physiological conclusions were relevant, probe concentration in the mecha-
nistic gel electrophoretic experiments was increased to 250μMDDY ensuring an adequate
detection of labeled proteins.
TAMRA-PUA accumulates in P. tricornutum
Fluorescence microscopy clearly shows an uptake and accumulation of the DD derived probe
by P. tricornutum (Fig 3). In contrast, TAMRA-SA, the probe derived from an almost inactive
aldehyde with otherwise similar physicochemical properties, compared to TAMRA-PUA, did
not substantially accumulate in the cells. Apparently the α,β,γ,δ-unsaturated structure element
found in PUAs is responsible for uptake and/or accumulation within diatom cells. A potential
mechanism explaining the accumulation could be an inhibited exfiltration due to covalent
adduct formation with cellular components such as proteins [17,18] as verified below or DNA
[19–21]. In contrast, the weaker fluorescence signal of TAMRA-SA is consistent with the much
lower reactivity of the underlying structure hexanal for which only few covalent reactions with
proteins have been reported [45,46]. By applying the hexanal derived TAMRA-SA to a P. tri-
cornutum culture we did not observe any covalently modified proteins in the corresponding
1D gel (S2 Fig).
The intracellular accumulation can explain the specific elicitation of effects by PUAs [8].
We can exclude that the dye itself accumulates unspecifically in cells since TAMRA-N3 treated
P. tricornutum showed no different fluorescence signals compared to untreated controls
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(Tukey’s HSD test p>0.05 between TAMRA-N3 and no probe), confirming the effective wash-
ing procedure to remove TAMRA [47]. 3D SIM images (Fig 4) reveal that fluorescence after
application of the TAMRA-PUA probe is distributed over almost the entire cell. The lack of
intracellular compartmentation can be explained with the high reactivity of such types of elec-
trophilic Michael acceptors [16,48,49]. Apparently no preferred shuttling of the probe into spe-
cific compartments occurs but also the cell walls and membranes do not represent a barrier for
this compound class. PUA-uptake might thus be a way to facilitate diatoms´ perception of this
compound class. Efficient uptake of essential metabolites has been earlier observed in diatoms
but specific uptake mechanisms of primary and secondary metabolites involving transporters
are not yet identified [50]. However, transporters of glucose that can support mixotrophic
growth of P. tricornutum are known, supporting the note of the capability of the alga to actively
take up organic metabolites from its environment [51]. This further supports the notion of a
possible cell to cell communication mechanism based on PUAs that requires cellular uptake.
To unravel potential molecular targets within the proteome of P. tricornutum we undertook
further labeling studies.
DDY covalently modifies proteins of P. tricornutum
We performed an in vivo labeling of P. tricornutum with a PUA-derived probe to identify tar-
get proteins and to deduce affected molecular functions and biochemical pathways. We
hypothesize that modified proteins may lose their function and that PUAs thereby interrupt or
disturb metabolic pathways. These changes on a molecular level probably lead to observed
effects of PUAs like growth inhibition and cell death [4,8].
Whereas Vardi et al. used a transcriptome analysis to search for DD affected genes and gene
products by screening for up- and downregulated transcripts [29], we performed a direct inves-
tigation on the covalent modification of the proteome by DDY. Thus, we discover interactions
with proteins, which do not necessarily have an influence on the transcript level but a direct
influence on the functionality of these proteins.
Although the unsaturated aldehyde group of PUAs is universally reactive against nucleo-
philic amino acid side chains, we received moderate specific labeling of proteins (Table 1). This
agrees with previous findings that DD preferentially attacks distinct proteins and specific
nucleophilic sites if incubated with isolated purified proteins [17]. Underneath the confident
target proteins we found four fucoxanthin chlorophyll a/c proteins, which are part of the light
harvesting complex (LHC), responsible for the delivery of excitation energy between photosys-
tem I and II [52]. Compared to higher plants, LHCs of diatoms named fucoxanthin-chloro-
phyll-proteins bind chlorophyll c instead of b and fucoxanthin instead of lutein [53]. Three
groups of LHCs regarding their sequence and function are known, the found target proteins
(see Table 1) belong to two groups of them: Lhcx gene products are needed for protection
against surplus light and thus photoprotection and Lhcf gene products, the main antenna pro-
teins, function in light harvesting (reviewed in [54]). Effects of DD on photosystem efficiency
have already been shown for the diatoms Thalassiosira weissflogii [14] and a transgenic P. tri-
cornutum [29] and our findings now provide a mechanistic explanation for this action of
PUAs.
The energy harvested during light reaction is mainly stored by forming adenosine triphos-
phate (ATP). We identified two probe labeled ATP synthase subunits (see Table 1) belonging
to the extrinsic catalytic sector, CF1 [55] of the chloroplastic ATP synthase. ATP synthase,
located either in the mitochondria inner membrane or chloroplast thylakoid membrane, are
responsible for cellular ATP production from adenosine diphosphate and inorganic phosphor
in the presence of a proton gradient across the membrane [56]. The two PUA-targets ATP
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synthase subunit alpha (AtpA) and ATP synthase subunit beta (AtpB) are located in the water
soluble CF1 complex of the chloroplastic ATP synthase. In the green algae Chlamydomonas
reinhardtii in the absence of the mitochondrial beta-subunit (gene name Atp2), ATP synthase
could not be assembled into an enzyme complex leading to decreased mitochondrial respira-
tion [57]. In conjunction with the finding of impairment of enzymes involved in light harvest-
ing the identified ATP synthase targets support the notion of a profound modulation of the
energy household under the influence of PUAs.
Enzymes from the Calvin cycle are also PUA-targets connected to photosynthetic activity.
Two PUA-targets, the kinase PRK and the epimerase RPE were found to be labeled after DDY
incubation. These enzymes are involved in carbon dioxide assimilation during the dark reac-
tion. RPE reversibly catalyzes the reaction of D-xylulose 5-phosphate to D-ribulose 5-phos-
phate in the Calvin cycle and pentose phosphate pathway [58]. The product D-ribulose-
5-phosphate is under ATP consumption further converted by PRK to D-ribulose-1,5-bispho-
sphate, which acts as acceptor for CO2 in photosynthetic carbon assimilation [59]. In the Cal-
vin cycle glyceraldehyde-3-phosphate dehydrogenase, the small protein CP12 and PRK form a
multi-enzyme complex, the redox state of PRK is regulated by thioredoxin-mediated thiol-
disulfide exchange in a light-dependent manner [59,60]. PRK is not active in the oxidized form
where cysteine residues at positions 16 and 55 in land plants and green algae form an intramo-
lecular disulfide bridge [61]. By reaction of those thiols with a PUA inactivation of PRK due to
spatial changes and loss of redox behavior is conceivable. Also labeling on other sites, such as
Lys may lead to loss of activity. Examples for alkylations were shown for PRK of different ori-
gin [62,63] and accordingly, alkylation of thiols and other nucleophilic residues by PUAs
might change activity of enzymes.
It is striking that metabolic pathways such as the pentose phosphate pathway, photosynthe-
sis including photophosphorylation and Calvin cycle that are involved in the energy household
are specifically affected by PUA-treatment. The response is more immediate than transcrip-
tomic regulation since proteins are the direct target of a covalent modification.
Conclusion
In this study we investigate the structure specificity of the uptake of PUA-derived probes and
analogues in P. tricornutum. We could also reveal PUA probe targets within the proteome of
the alga. Uptake experiments show a clear enrichment of TAMRA-PUA within the cells com-
pared to TAMRA-SA. Chemoproteomics allowed the identification of target proteins of TAM-
RA-PUA. Interestingly, preferential targets have important roles in biological processes
covering photosynthesis including ATP generation, conversion in Calvin cycle or the pentose
phosphate pathway. Besides three Lhcf- and one Lhcx-coding proteins important for light har-
vesting and photoprotection we found two ATP synthases. Generation of ATP is of major
importance since it supports nearly all cellular activities that require energy and its synthesis is
the most frequent chemical reaction in the biological word [56]. PRK, another PUA target cata-
lyzes the only reaction by which intermediates in the Calvin cycle can be contributed for fur-
ther CO2 assimilation [64]. RPE is important for both, the Calvin cycle and the reverse pentose
phosphate pathway. Loss of molecular functions of these proteins as it might occur through
covalent reactions of the nucleophilic protein residues with a PUA would immediately interfere
with the homeostasis of algae cells, explaining the fast adverse effect of PUAs.
Supporting Information
S1 Fig. Relative fluorescence intensity of P. tricornutum cells treated under different condi-
tions in two independent experiments. Cells were either incubated with TAMRA-PUA,
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TAMRA-N3, TAMRA-SA (only experiment 2) for one hour or kept under identical conditions
without probe. For each experiment one microscope slide per treatment with five cells (experi-
ment 1) or seven cells (experiment 2) was measured. For experiment 1, all microscope slides
were embedded in 2,2’-thiodiethanol as described in the materials and methods section, for
experiment 2 a poly (vinyl alcohol)/ n-propyl gallate antifade embedding medium [See Lu-
Walther H-W, Kielhorn M, Förster R, Jost A, Wicker K, Heintzmann R. fastSIM: a practical
implementation of fast structured illumination microscopy. Methods Appl Fluoresc. 2015;3
(1):014001] was used. Fluorescence intensities were recorded as mean gray value per pixel after
data treatment as described in the main text. To compare both experiments results were nor-
malized to “no probe”. Normalized averaged mean gray values per pixel of cells of each treat-
ment are presented as bars ±SD. Kruskal-Wallis one way analysis of variance on ranks revealed
differences in the median values among the treatment groups of each experiment (No. 1
H = 12.500, No. 2 H = 22.902; p<0.05). Tukey’s HSD test (p<0.05) attested significant differ-
ences between TAMRA-PUA and all other treatments within each experiment.
(TIF)
S2 Fig. SDS-PAGE of in vivo treated samples of P. tricornutum. P. tricornutum was incu-
bated with 100μM of the reactive group (RG) DDY or SA or DMSO as control. After one hour
incubation cells were lysed, CuAAC with TAMRA-N3 was applied and SDS-PAGE and in-gel
fluorescence detection were accomplished (see also Fig 2). Only the DDY treated sample shows
specific fluorescent bands.
(TIF)
S3 Fig. 2D GE images. Position of excised spots with identified proteins in the three 2D gels
(1, 2 and 3) presented in the Coomassie stained gels (A) and fluorescence images excited at
532nm for TAMRA-PUA detection (B). The positions of the spots were computed by Delta 2D
for each image by considering the Coomassie stained gel image as well as TAMRA-PUA and
Cy5 fluorescence images (for raw data of each image see S3 Folder). Slightly shifted positions
of spots between Coomassie and fluorescence images of each gel are due to change of gel
dimensions during Coomassie staining.
(TIF)
S1 Folder. Unmodified wide field fluorescence images of P. tricornutum treated with TAM-
RA-PUA, TAMRA-SA, TAMRA-N3 or without addition of a substance as control for
uptake experiments. Cells were measured with a Zeiss Elyra S1 system in wide field mode. A
561 nm laser was used for excitation, and fluorescence was filtered by a band pass filter (BP
570–620 nm) which opens up above 750 nm. WF—wide field.
(ZIP)
S2 Folder. Unmodified bright field images of P. tricornutum treated with TAMRA-PUA,
TAMRA-SA, TAMRA-N3 or without addition of a substance as control for uptake experi-
ments. Cells were measured with a Zeiss Elyra S1 system in bright field mode. Before data anal-
ysis tonal correction was optimized. BF—bright field.
(ZIP)
S3 Folder. Unmodified 2D GE images. Fluorescence images of TAMRA-PUA and Cy5
labeled protein gels and images of Coomassie stained gels.
(ZIP)
S1 Information. LC-MS/MS analysis and data processing.
(DOCX)
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S1 Table. Target proteins found by 2D GE. Proteins were classified into confident, labeled
and putative proteins subject to guidelines described in S1 Information and separated accord-
ing to their biological processes and molecular functions.
(XLSX)
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ORVVRI+2'DQDPHG7$05$38$B/\VRU7$05$38$B$UJ
x IRU ''< DQG DULVLQJ 0LFKDHO DGGXFWV RI &\V RU /\V 'D QDPHG
''<B&\VB0LFKDHOUHDFWLRQRU''<B/\VB0LFKDHOUHDFWLRQ
x IRU''<DQGDULVLQJLPLQHIRUPDWLRQZLWK/\VRULPLGD]ROHIRUPDWLRQZLWK$UJZLWKORVVRI
+2'DQDPHG''<B/\VRU''<B$UJ
)XUWKHU GHIDXOW VHDUFKLQJ SDUDPHWHU VSHFLI\LQJ PDVV PHDVXUHPHQW DFFXUDF\ ZHUH XVHG
PLQLPXP QXPEHU RI SURGXFW LRQ PDWFKHV SHU SHSWLGH 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Abstract
Polyunsaturated aldehydes (PUAs) are released by several diatom species during predation. Besides other attributed
activities, these oxylipins can interfere with the reproduction of copepods, important predators of diatoms. While intensive
research has been carried out to document the effects of PUAs on copepod reproduction, little is known about the
underlying mechanistic aspects of PUA action. Especially PUA uptake and accumulation in copepods has not been
addressed to date. To investigate how PUAs are taken up and interfere with the reproduction in copepods we developed a
fluorescent probe containing the a,b,c,d-unsaturated aldehyde structure element that is essential for the activity of PUAs as
well as a set of control probes. We developed incubation and monitoring procedures for adult females of the calanoid
copepod Acartia tonsa and show that the PUA derived fluorescent molecular probe selectively accumulates in the gonads of
this copepod. In contrast, a saturated aldehyde derived probe of an inactive parent molecule was enriched in the lipid sac.
This leads to a model for PUAs’ teratogenic mode of action involving accumulation and covalent interaction with
nucleophilic moieties in the copepod reproductive tissue. The teratogenic effect of PUAs can therefore be explained by a
selective targeting of the molecules into the reproductive tissue of the herbivores, while more lipophilic but otherwise
strongly related structures end up in lipid bodies.
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Introduction
Diatoms are highly abundant marine phytoplankton and
considered to be among the most important food sources for the
dominating zooplankton such as copepods. Diatoms are thus at
the bottom of the marine food web and also play central roles in
climate functioning [1]. The beneficial role of diatoms as food
source was however questioned due to evidence of decreased
reproductive success in copepods feeding on diatom rich diets,
compared to various non-diatom prey types (reviewed in [2,3]).
Since these initial studies the effect of diatoms on copepod
reproduction has been intensively investigated in field and
laboratory experiments (reviewed in [4–6]). The production of
teratogenic a,b,c,d-polyunsaturated aldehydes (PUAs) was made
responsible for the reduced hatching success of copepod eggs and
apoptotic malformations of copepod offspring [5,7,8]. While PUAs
can explain several instances of poor copepod reproduction, their
negative impact is not universal. Several field and laboratory
assays gave no evidence of adverse PUA effects [9–13] while others
did (reviewed in [5]). Higher molecular weight oxylipins and other
toxins might provide additional explanations for observed
teratogenic effects of diatoms on copepods [4,5]. Nutritional
inadequacies of some diatom species [14] and poor nutrient
uptake due to rapid gut passage time [15] were also discussed.
Most reports fuelling the debate about PUA toxicity focus on
observations of the outcome of feeding experiments, while very few
mechanistic studies address the origin of these findings and the
mode of action of PUAs [9,16]. Data is especially lacking on how
the metabolites are delivered to and distributed in feeding
copepods.
Production of PUAs is initiated when diatom cells are wounded
in the feeding organs of the herbivores and is even observed in the
guts of the animals [17,18]. Thus proper experiments on uptake
and targeting of PUAs would have to involve an active feeding
process for delivery. Few PUA carriers have been introduced for
feeding experiments that mimic the situation in the plankton.
Buttino et al. [19] delivered the PUA 2,4-decadienal (DD)
encapsulated in giant liposomes and observed reduced egg
hatching success as well as induction of apoptosis in female tissue
and copepod embryos of Temora stylifera and Calanus helgolan-
dicus. Ianora et al. [7] incubated the non PUA-producing
dinoflagellate Prorocentrum minimum as neutral living carrier
with DD that was then delivered to copepods in feeding
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experiments. But no feeding protocols using living food sources
that allow detection of fluorescently labeled probes without
interfering photosynthetic pigments have been available to date.
This has hampered a mechanistic evaluation of PUA delivery in
the animals.
Here we introduce a feeding protocol that allows delivery of
fluorescent probes using the heterotrophic dinoflagellate Oxyrrhis
marina as a vector. We use this procedure to deliver novel
fluorescent molecular probes to adults of Acartia tonsa. This
calanoid copepod is commonly found in coastal waters in a wide
geographical range including the Antlantic, Indian and Pacific
Oceans, the Baltic, Mediterranean and North Seas [20,21]. For
Acartia spp. first experiments on the effects of diatoms in general
as well as PUA producers were performed. No teratogenic effect
was observed with A. tonsa feeding on a diatom rich natural diet
but no information about the PUA content of this mixed diet was
reported [22]. In specific feeding experiments the PUA producer
Thalassiosira rotula caused reduced egg production and hatching
success and led to blockage of egg development in Acartia clausi
[23].
The applied probe for monitoring the targeting of PUA consists
of a head group containing the a,b,c,d-unsaturated aldehyde
motive and a tetramethylrhodamine based fluorescent reporter
(TAMRA-PUA in Figure 1). The general layout follows concepts
of activity-based protein profiling that allow delivery of nucleo-
philic target molecules to biological matrices [24]. According to
previous results saturated aldehydes (SAs) that are structurally very
similar to PUAs are not active and represent ideal controls due to
their physicochemical resemblance to the antiproliferative metab-
olites [25]. We therefore applied a SA derived probe (TAMRA-SA
in Figure 1) with otherwise identical properties compared to
TAMRA-PUA. These probes proved to be valuable tools to
monitor PUA uptake and to answer the question if accumulation
takes place in specific organs of the copepods. Indeed, accumu-
lation of TAMRA-PUA was visible in the gonads of A. tonsa while
TAMRA-SA enriched in the lipid sac.
Materials and Methods
Synthesis of the probe and other molecules
A DD derived synthetic probe (TAMRA-PUA) synthesized
from 2E,4E-decadien-9-ynal (DDY) containing the fluorophore 5-
tetramethylrhodamine, a hexanal derived probe containing 5-
tetramethylrhodamine (TAMRA-SA) and 5-tetramethylrhoda-
mine-azide (TAMRA-N3) were synthesized (Figure 1, Information
S1).
Culturing of O. marina and incubation with the probes
Oxyrrhis marina (Dujardin) CCMP605, obtained from the
Provasoli-Guillard National Center for Marine Algae and
Microbiota, (NCMA, East Boothbay, Maine, USA), was used as
food for copepods and carrier of the molecular probes. Cultures
were kept with Dunaliella tertiolecta (Butcher) CCMP1320 as food
source. Before copepod feeding experiments O. marina cultures
(9.46103 cells in 10 mL f/2) were fed with D. tertiolecta (500 mL of
a 7286103 cells mL21 culture) and kept for six days at 22uC
without light in f/2 medium [26]. For experiments with copepods
only cultures with low D. tertiolecta content (cell number lower
than one tenth of O. marina) were used. To load O. marina with
molecular probes, these cultures were incubated in the dark at
22uC for 2 h (experiment I) or 1 h (experiments II, III) with
10 mM TAMRA-PUA, TAMRA-N3 or TAMRA-SA, respectively
(for structures see Figure 1). Probes were administered as 5 mM
stock solutions in DMSO at O. marina cell densities of 12.56103
cells mL21 (I, II) and 5.06103 cells mL21 (III). A schematic
representation of the experiments is given in Figure 2.
Sampling and selection of A. tonsa and feeding with the
probe treated O. marina
Acartia tonsa (Dana) was sampled during daytime between 6–9
April 2013 from the dock of the Skidaway Institute of Oceanog-
raphy, Savannah, Georgia, USA by towing a 200-mm mesh net
perpendicularly from the bottom to surface. The content of the cod
end was transported immediately to the laboratory, where adult
females were sorted out for the experiments by pipetting under a
dissecting microscope. Individual females were kept in 20 mL
polystyrene vessels (Sample cup 722060, Dynalon Labware,
Rochester, New York, USA used in experiments I and II) or
2 mL polystyrene well plates (MultiDish 150628, Nalgene Nunc,
Penfield, New York, USA used in experiment III) filled with filtered
dock water (0.7 mm, GF/F Whatman, Clifton, NJ, USA). Females
were either kept on un-incubated control food or treated with
10 mM TAMRA-PUA, TAMRA-SA or TAMRA-N3 pre-incubat-
ed O. marina cultures (see above). The final cell density/carbon
content of O. marina for experiment I was adjusted to 313 cells
mL21/161 mg C L21 for TAMRA-PUA and TAMRA-SA and 625
cells mL21/323 mg C L21 for TAMRA-N3 and controls. For
experiment II 313 cells mL21/161 mg C L21 and for III 714 cells
mL21/369 mg C L21 were used. Vessels and wells were kept dark
by a cover of aluminium foil to reduce growth of remaining D.
tertiolecta and incubated in the climate chamber at 22uC for 5 to 6 h
(I), 20 h (II) or 29 h (III). The feeding period was ended by
replacing the medium containingO. marinawith filtered dock water
four times using a pipette. Thereafter copepods were either sampled
immediately (experiment I for TAMRA-N3 and non-treated algae)
or the copepods were left to starve in the prey free dock water for
40 min (experiment I for TAMRA-PUA and TAMRA-SA treated
copepods) before sampling. All copepods were starved for 2.5 h in
experiment II or 1 h in experiment III before sampling. The
copepods were sampled and fixed by placing them in a bottom plate
of an Utermo¨hl sedimentation chamber containing filtered dock
water and glutaraldehyde (final concentration 0.3%).
Fluorescence microscopy
Fluorescence and bright field images were taken with an
Olympus IX-50 inverted epifluorescence microscope (Tokyo,
Japan) equipped with a 100-W mercury burner and a 1.4 MP
colour CCD microscopy camera (M14, by Lumenera, Ottawa,
Ontario, Canada). The Olympus filter cube U-MNG (NG) was
used with a 530–550 nm excitation filter, a DM 570 nm dichroic
mirror, and a BA 590 nm barrier filter. The microscope’s
magnification is 2.5, either 4x (UPlan Fl 4x) or 10x (UPlan Fl
10x phase) objectives were used to observe copepods. Unless
otherwise indicated epifluorescence pictures of A. tonsa were taken
with 500 ms exposure time.
Bright field images were transferred into monochrome pictures
and processed with Adobe Photoshop CS6 regarding tonal
correction. For overlays of fluorescence and bright field images,
the black channel of each fluorescence image was removed and
selective color settings were optimized, whereby the same routine
and settings were applied to all images. All unmodified pictures are
available in Folder S1.
Results and Discussion
Design of the probe and control substances
Previous work showed that the activity of PUAs is highly
structure specific. While a series of medium size a,b,c,d-
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unsaturated aldehydes tested showed activity, SAs were completely
inactive even at elevated concentrations. Interestingly, activity of
a,b,c,d-unsaturated aldehydes was not determined by the polarity
of the terminus thus offering a potential site for structural
manipulation [25,27]. We therefore developed a probe containing
a C10 a,b,c,d-unsaturated aldehyde structure element linked at
the terminus with the well-established and commercially available
fluorophore tetramethylrhodamine (TAMRA) (Figure 1). The
approach offers the possibility to localize TAMRA-PUA and
other TAMRA containing molecules by fluorescence microscopy
without interfering with the active structural element. For control
experiments we synthesized a probe with similar structure only
modifying the aldehyde head group. By exchanging the a,b,c,d-
unsaturated aldehyde motive with a saturated aldehyde structure
we obtained the probe TAMRA-SA modeled after the inactive
structures [27]. The corresponding fluorescent azide (TAMRA-
N3) was monitored in control experiments to exclude that
accumulation due to the structure of the fluorophore itself occurs
in the copepods.
Figure 1. Synthesis of TAMRA-PUA and TARMA-SA. A) Synthesis of DDY, conditions: a) KOH, H2O, 22% yield; b) 1.2 equ. PPh3, 1.2 equ. I2,
CH2Cl2, 55% yield; c) 3.2 equ. Mg, C2H4Br2, THF, d) 1.2 equ. ZnBr2, THF; e) 0.06 equ. Pd(PPh3)4, THF, 28 to 30% yield; f) 1.2 equ. TBAF, THF, H2O, 30%
yield; B) Synthesis of the probes, conditions: g) tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amine), sodium ascorbate, copper sulfate, 68% and 77%
yield. R = 5-N-propylcarbamoyl tetramethylrhodamine. For detailed experimental procedures and product characterization see Information S1.
doi:10.1371/journal.pone.0112522.g001
Figure 2. Schematic representation of the experimental set-up. In experiment I incomplete defecation was observed, experiment III was only
performed with TAMRA-SA and TAMRA-N3.
doi:10.1371/journal.pone.0112522.g002
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Feeding procedure and defecation of A. tonsa
Previous experiments showed that PUAs can be delivered on
the food algae P. minimum to the copepod C. helgolandicus. If this
dinoflagellate is incubated in a PUA solution in seawater it adsorbs
some of the compounds and delivers them if added as a food
source to the copepods [7]. In pilot experiments we loaded 10 mM
TAMRA-PUA on P. minimum and delivered it to A. tonsa.
Unfortunately, the strong autofluorescence of P. minimum
interfered with the detection of the TAMRA fluorescence (see
Figure S1). It was thus impossible to distinguish between TAMRA
and chlorophyll fluorescence. To overcome this limitation we
reasoned that a heterotrophic food source that does not contain
any photosynthetic pigments could act as a shuttle of the probe.
The heterotrophic dinoflagellate O. marina is known to be a good
food source for A. tonsa (reviewed in [28]) and the first
experiments demonstrated that TAMRA-PUA can be loaded on
this prey (Figure S2). The dinoflagellate O. marina was fed with
the diatom D. tertiolecta. To avoid interference of the pigments of
the prey alga, six days before the onset of feeding experiments, O.
marina cultures were transferred into the dark to arrest growth of
the algae. Remaining algae were removed from the culture by
predation of O. marina. Before the experiments were conducted, it
was verified by microscopy that the D. tertiolecta cell count was
significantly lower than that of O. marina, a criterion indicating
sufficient suppression of algal autofluorescence. Before conducting
the final experiments, preliminary treatments were performed to
determine optimum probe-concentration and incubation times. In
the experiments shown, one O. marina culture was split in four
equal parts and either incubated for 1 h (experiments II, III) or
2 h (I) with 10 mMTAMRA-PUA, 10 mMTAMRA-SA or 10 mM
TAMRA-N3. The schematic overview of the experiments is
presented in Figure 2. One control received no treatment.
Single individuals of A. tonsa females were sorted into filtered
dock water and pre-treated or control O. marina cultures were
added to give final cell densities between 313 cells ml21 and 714
cells ml21. After feeding for 5 to 29 h, the O. marina containing
medium was replaced by filtered dock water. Copepods were
either sampled directly or starved for up to 2.5 h before sampling.
Immediately after sampling fluorescence microscopy was conduct-
ed to reveal the localization of the probes within the animals.
We first checked for the effect of defecation and washing of
copepods (experiment I) to minimize fluorescence on the surface of
copepods or in the digestive tract that might interfere with a
possible detection of TAMRA-accumulation in copepod tissue
(Figure 3). Without starvation a high and unspecific fluorescence
was observed if copepods were incubated with TAMRA-N3
(Figure 3d). This might result from unspecific adsorption of the
fluorescent dye to the surface of the copepods. This unspecific
fluorescence could be eliminated within a 1 to 2.5 h starvation and
washing time in fresh medium (Figure 3, Figure 4 and Figure 5).
Also the observed fluorescence in the stomach and gut area of the
copepods could be reduced significantly by 1 to 2.5 h starvation
(and defecation). Earlier reports indicated reduced fluorescence of
photopigments of food algae in A. tonsa after 120 min starvation
to ca. 5% of initial values [29]. Indeed, only minor TAMRA-N3
fluorescence was observed in the gut after this period indicating
that the unmodified fluorophore does not behave significantly
different compared to food pigments (Figure 4d and Figure 5a).
Copepods fed O. marina that was not incubated with a
fluorophore did not show any signal in the digestive tract. This
indicates a successful elimination of autofluorescence of O. marina
food algae (Figure 4b). Remaining fluorescence in the digestive
tract thus originates from TAMRA derivatives and not the
autofluorescence of D. tertiolecta.
Uptake and localization of TAMRA-PUA
When copepods were fed for brief periods of 5 to 6 h on
TAMRA-PUA and TAMRA-SA pre-treated O. marina cells as
food source and a starvation of 40 min was allowed (Figure 2),
enrichment of fluorescence was mainly detected in the gut
(Figure 3f, h). These probes remained longer in the digestive tract
in comparison to TAMRA-N3. Assuming a clearance of ca. 80%
of gut fluorescence from pigmented food algae after 40 min [29],
remaining fluorescence would likely be due to residual TAMRA-
loaded food. Also the increased hydrophobicity of the aldehyde-
probes might be responsible for longer residual times in the gut.
However, since we aimed to elucidate the localization of PUAs
Figure 3. Overview about feeding experiment I with A. tonsa. Copepods were fed for 5 h on non-treated (a, b) O. marina or on TAMRA-N3 (c,
d) loaded O. marina (323 mg C L21) without starvation. Copepods fed for 6 h with TAMRA-PUA (e, f) or TAMRA-SA (g, h) pre-treated O. marina
(161 mg C L21) and starved for 40 min still showed gut fluorescence. First line (a, c, e, g): light microscopy images; second line (b, d, f, h): overlay light
microscopy and epifluorescence images.
doi:10.1371/journal.pone.0112522.g003
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within the copepod tissue, we chose longer feeding and defecation
times in the subsequent experiments. For optimization, we
incubated A. tonsa under different conditions, e.g. copepod
feeding and starvation times as well as food carbon content. A
starvation time of at least 1 h usually enabled more complete
defecation and offered the possibility to observe areas of probe
accumulation without interfering fluorescent gut content.
Most intensive tissue fluorescence in TAMRA-PUA treated
copepods was reached with condition II (161 mg C L21, 20 h
feeding time and 2.5 h starvation) (Figure 4f, f2). With remarkable
selectivity, the probe accumulated preferentially in the gonads
(Figure 4f2, arrow). This accumulation supports the activity of
PUAs as antiproliferative metabolites. The targeted delivery of
these reactive metabolites to the reproductive organs explains
observation that diatom rich diets cause oocyte degradations
characterised by cell fragmentation, presence of apoptotic bodies
and degradation of cytoplasm in Calanus helgolandicus [9]. In
that study histological and cytological observations on gonads and
oocyte development stages in C. helgolandicus were performed
and several mechanisms as well as other factors besides PUA
content of the diet were postulated to cause adverse effects in
copepod oocyte maturation. A targeted delivery of active
metabolites at least partially explains the observed selectivity of
adverse effects. Our finding thus provides an explanation for how
PUAs can be teratogenic to copepods without any other obvious
harmful effect on the feeding adults [30]. Accumulation might be
facilitated by covalent reactions of the DD analogue TAMRA-
PUA since DD acts as electrophile: PUAs are known to be
attacked by nucleophiles, such as amine or thiol groups of proteins
[31,32] or amine groups of DNA [33–35]. Such reactions lead to
modifications of enzymes that might lead to dysfunctions,
functional alterations and thus interference with molecular
functions and biological processes. DNA modifications might
disturb transcription and translation. In addition, DD enhances
oxidative stress which causes DNA breaks [36].
Uptake and localization of TAMRA-SA
Experimental setup III with increased carbon content of 369 mg
C L21, increased copepod feeding time of 29 h and 1 h starvation
showed an accumulation of TAMRA-SA in the lipid sac of a
female (Figure 5b, b2 arrow). TAMRA-SA is the most nonpolar of
all tested substances and therefore incorporation in the lipid sac of
Figure 4. Overview about feeding experiment II with A. tonsa. Copepods were fed for 20 h on pre-treated or non-treated O. marina (161
mg C L21) followed by 2.5 h starvation. Strong fluorescence of the TAMRA-PUA treated copepod (e, f, f1, f2) is observed, the arrow indicates high
accumulation of TAMRA-PUA in gonad tissue (f2). First line (a, c, e, g, f1): light microscopy images; second line (b, d, f, h): overlay light microscopy
and epifluorescence images; f2: epifluorescence image. Overlay image f is bisected – right section: with routine applied to all other fluorescence
pictures, left section: changed settings for selective colour correction.
doi:10.1371/journal.pone.0112522.g004
Figure 5. Feeding experiment III with A. tonsa. Copepods were fed for 29 h with TAMRA-N3 (a, exposure time 1.5 s) or TAMARA-SA (b, b1, b2
exposure time 500 ms) pre-treated O. marina (369 mg C L21) and starved for 1 h. The arrow indicates high accumulation of TAMRA-SA in the lipid sac
(b2). a, b: overlay light microscopy and epifluorescence images; b1: light microscopy image; b2 epifluorescence image.
doi:10.1371/journal.pone.0112522.g005
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A. tonsa might be caused by its physicochemical properties. This
result is in agreement with the fact that copepods store part of their
food lipids in a lipid sac for energy supply and reproduction [37].
The results indicate that there are different accumulation
behaviours of PUAs and SAs besides the physicochemical
similarities of these molecules. PUAs enrich in gonads, where
they probably interfere with enzyme activity and physiological
functions resulting in their teratogenic activity. In contrast, their
saturated non-toxic counterparts seem to be enclosed in the lipid
sac for storage.
Conclusion
In this study we introduce the delivery and use of molecular
probes designed to monitor the action of PUAs in copepods. We
provide evidence for a targeted localization of a PUA-derived
molecular probe in the gonads of A. tonsa. These effects could be
responsible for PUAs’ selective teratogenic action. We also show
that a probe derived from an inactive SA accumulates in the lipid
bodies thereby further supporting the notion of selectivity of PUAs.
Supporting Information
Figure S1 Bright field and epifluorescence images of
Prorocentrum minimum. Algae cells were treated without (a,
b) and with 10 mm TAMRA-PUA after 1 h (c, d) and 22 h (e, f)
incubation time. For epifluorescence images the exposure time was
405 ms. Cells were measured with an Olympus HX-60 equipped
with an U-MSWG filter cube containing an BP 480–550 nm
excitation filter, a DM 570 nm dichroic mirror and an BA 590 nm
emission filter combined with a Retiga 1300 camera.
(TIF)
Figure S2 Bright field and epifluorescence images of
Oxyrrhis marina. Cells were treated without (a, b, c) and with
10 mm TAMRA-PUA after 19 h (d, e, f) incubation time. For
epifluorescence images the exposure time was 200 ms (b, e) or 405
ms (c, f). The cells were measured as described for Figure S1.
(TIF)
Folder S1 Unmodified light microscopy and epifluores-
cence images of A. tonsa.
(ZIP)
Information S1 Experimental procedures and charac-
terization data of synthetic products.
(DOCX)
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^ǇŶƚŚĞƚŝĐƉƌŽĐĞĚƵƌĞƐ


ůů ĐŚĞŵŝĐĂůƐǁĞƌĞ ƉƵƌĐŚĂƐĞĚ ĂƐ ƌĞĂŐĞŶƚ ŐƌĂĚĞ Žƌ ďĞƚƚĞƌ ĂŶĚ ƵƐĞĚǁŝƚŚŽƵƚ ĨƵƌƚŚĞƌ ƉƵƌŝĨŝĐĂƚŝŽŶ͘ /Ĩ
ŶĞĐĞƐƐĂƌǇ͕ ƌĞĂĐƚŝŽŶƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ƵŶĚĞƌ ĂƌŐŽŶ͘ ŽŵŵĞƌĐŝĂůůǇ ĂǀĂŝůĂďůĞ ĚƌǇ ƐŽůǀĞŶƚƐ ǁĞƌĞ
ĞŵƉůŽǇĞĚ͘ŝĞƚŚǇůĞƚŚĞƌĂŶĚƚĞƚƌĂŚǇĚƌŽĨƵƌĂŶ ;d,&ͿĐŽŶƚĂŝŶĞĚďƵƚǇůŚǇĚƌŽǆǇƚŽůƵĞŶĞĂƐƉĞƌŽǆŝĚĂƚŝŽŶ
ŝŶŚŝďŝƚŽƌ͘ŽůƵŵŶĐŚƌŽŵĂƚŽŐƌĂƉŚǇǁĂƐĐĂƌƌŝĞĚŽƵƚŽŶDĞƌĐŬƐŝůŝĐĂŐĞů;Ϭ͘ϬϰʹϬ͘ϬϲϯŵĞƐŚͿ͘dŚŝŶůĂǇĞƌ
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ;d>ͿǁĂƐƉĞƌĨŽƌŵĞĚǁŝƚŚd>ƐŝůŝĐĂŐĞůϲϬ&ϮϱϰƉůĂƚĞƐĨƌŽŵDĞƌĐŬ͘d>ƐƉŽƚƐǁĞƌĞ
ǀŝƐƵĂůŝǌĞĚďǇŝƌƌĂĚŝĂƚŝŽŶŽĨƚŚĞd>ƉůĂƚĞǁŝƚŚhsƌĂĚŝĂƚŝŽŶ;ϮϱϰŶŵͿŽƌďǇĚŝƉƉŝŶŐŝŶ^ĞĞďĂĐŚƌĞĂŐĞŶƚ
;Ϯ͘ϱ Ő ƉŚŽƐƉŚŽŵŽůǇďĚŝĐ ĂĐŝĚ ĂŶĚ ϭŐ ĐĞƌ;/sͿƐƵůĨĂƚĞ ĚŝƐƐŽůǀĞĚ ŝŶ ϲϱŵů ǁĂƚĞƌ͕ ƐůŽǁůǇ ĂĐŝĚŝĨŝĞĚ ďǇ
ĚƌŽƉǁŝƐĞ ĂĚĚŝƚŝŽŶ ŽĨ ϲŵů ĐŽŶĐĞŶƚƌĂƚĞĚ ƐƵůĨƵƌŝĐ ĂĐŝĚͿ͘ WƌĞƉĂƌĂƚŝǀĞ ,W> ǁĂƐ ƉĞƌĨŽƌŵĞĚ ǁŝƚŚ Ă
^ŚŝŵĂĚǌƵ>ͲϴƐǇƐƚĞŵƵƐŝŶŐĂ^WͲϭϬshsͬs/^ĚĞƚĞĐƚŽƌĂŶĚĂ>ŝŚƌŽZdΠϮϱϬͲϭϬWƵƌŽƐƉŚĞƌΠ
ĐŽůƵŵŶ ;ZW ϭϴ͕ ĞŶĚĐĂƉƉĞĚ͕ ϱђŵ ƉĂƌƚŝĐůĞ ƐŝǌĞͿ ǁŝƚŚ ƐŽůǀĞŶƚ ͕ ;ǁĂƚĞƌ͕ ĐŽŶƚĂŝŶŝŶŐ ϮйŵĞƚŚĂŶŽů
;ǀͬǀͿͿĂŶĚƐŽůǀĞŶƚ;ŵĞƚŚĂŶŽůͿƵƐŝŶŐƚŚĞĨŽůůŽǁŝŶŐƉƌŽŐƌĂŵ͗Ϭ͘ϭŵŝŶ͕ϵϴй͖ǁŝƚŚŝŶϰ͘ϵŵŝŶƚŽϯϬй
͖ǁŝƚŚŝŶϭϱ͘ϬŵŝŶƚŽϬй͖ĨŽƌϳŵŝŶ͕Ϭй͖ǁŝƚŚŝŶϭŵŝŶƚŽϵϴй͖ĨŽƌϭϬŵŝŶϵϴй͖ĨůŽǁϰŵ>ŵŝŶͲ
ϭ͘
Ϯ

ͷǦǦǦʹǡͶȀǦ
 
  ŝƐŽŵĞƌĂ ŝƐŽŵĞƌď
ϱͲ/ŽĚŽͲƉĞŶƚĂͲϮ͕ϰͬͲĚŝĞŶĂůǁĂƐ ƐǇŶƚŚĞƐŝǌĞĚĂĐĐŽƌĚŝŶŐ ƚŽ^ŽƵůůĞǌĞƚĂů͘ĂƐ ŝƐŽŵĞƌŝĐŵŝǆƚƵƌĞǁŝƚŚĂ
ϰ͗ϰƌĂƚŝŽŽĨϱϮ͗ϰϴ͖ƐƉĞĐƚƌŽƐĐŽƉŝĐĚĂƚĂĂƌĞŝĚĞŶƚŝĐĂůĂƐĚĞƐĐƌŝďĞĚŝŶƚŚĞůŝƚĞƌĂƚƵƌĞ΀ϭ΁͘

ŝƐŽŵĞƌĂ
ϭ,ͲEDZ ;ϲϬϬD,ǌ͕ůϯͿ ɷ;ƉƉŵͿсϲ͘ϭϱ ;ĚĚ͖ ϯ:сϭϱ͘ϰϭ,ǌ͖ ϯ:сϳ͘ϳϬ,ǌ͖ ϭ,͖ ,ͲϮͿ͖ ϲ͘ϵϳ ;ĚĚ͖
ϯ:сϭϱ͘ϰϭ,ǌ͖ ϯ:сϭϭ͘ϬϬ,ǌ͖ ϭ,͖ ,ͲϯͿ͖ ϳ͘ϭϲ ;Ě͖ ϯ:сϭϰ͘ϯϭ͖ ϭ,͖ ,ͲϱͿ͖ ϳ͘ϯϮ ;ĚĚ͖ ϯ:сϭϰ͘ϯϬ,ǌ͖
ϯ:сϭϭ͘ϬϬ,ǌ͖ϭ,͖,ͲϰͿ͖ϵ͘ϱϴ;Ě͖ϯ:сϳ͘ϳϬ͖ϭ,͖,ͲϭͿ
ϭϯͲEDZ;ϱϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϵϮ͘Ϭ;ϱͿ͖ϭϯϭ͘ϭ;ϮͿ͖ϭϰϯ͘Ϯ;ϰͿ͖ϭϰϵ͘ϱ;ϯͿ͖ϭϵϯ͘Ϯ;ϭͿ
'ͬ/ͲD^ŵͬǌ;ƌĞůĂƚŝǀĞŝŶƚĞŶƐŝƚǇͿсϱϭ;ϯϭͿ͖ϱϮ;ϯϮͿ͖ϱϯ;ϯϯͿ͖ϴϭ;ϭϬϬͿ͖ϴϮ;ϭϯͿ͖ϭϮϳ;ϭϵͿ͖ϭϳϵ;ϳͿ͖ϮϬϴ
;ϭϮͿ
,ZͲ/ͲdK&ͲD^ŵͬǌсϮϬϳ͘ϵϯϴϵ;DнභͿ͖ĐĂůĐƵůĂƚĞĚ;ϱ,ϱ/KͿŵͬǌсϮϬϳ͘ϵϯϴϱ

ŝƐŽŵĞƌď
ϭ,ͲEDZ;ϲϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϲ͘ϯϳ;ĚĚ͖ϯ:сϭϱ͘ϰϭ,ǌ͖ϯ:сϴ͘Ϯϱ,ǌ͖ϭ,͖,ͲϮͿ͖ϳ͘ϬϭͲϳ͘Ϭϱ;ŵ͖Ϯ,͖
,Ͳϰн,ͲϱͿ͖ϳ͘ϮϯͲϳ͘Ϯϵ;ŵ͖ϭ,͖,ͲϯͿ͖ϵ͘ϳϬ;Ě͖ϯ:сϴ͘Ϯϱ͖ϭ,͖,ͲϭͿ
ϭϯͲEDZ;ϱϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϵϱ͘Ϭ;ϱͿ͖ϭϯϰ͘ϵ;ϮͿ͖ϭϯϲ͘ϲ;ϰͿ͖ϭϰϵ͘ϳ;ϯͿ͖ϭϵϯ͘ϱ;ϭͿ
'ͬ/ͲD^ŵͬǌ;ƌĞůĂƚŝǀĞŝŶƚĞŶƐŝƚǇͿсϱϭ;ϯϬͿ͖ϱϮ;ϮϵͿ͖ϱϯ;ϮϵͿ͖ϴϭ;ϭϬϬͿ͖ϴϮ;ϭϯͿ͖ϭϮϳ;ϭϴͿ͖ϭϳϵ;ϱͿ͖ϮϬϵ
;ϰͿ
,ZͲ/ͲdK&ͲD^ŵͬǌсϮϬϳ͘ϵϯϵϯ;DнභͿ͖ĐĂůĐƵůĂƚĞĚ;ϱ,ϱ/KͿŵͬǌсϮϬϳ͘ϵϯϴϱ
ͷǦǦͶǦǦ

ϯ͘ϮĞƋƵ͘ƉĞůůĞƚĞĚŵĂŐŶĞƐŝƵŵǁĞƌĞĞƚĐŚĞĚǁŝƚŚϰйŚǇĚƌŽĐŚůŽƌŝĐĂĐŝĚ͕ƌŝŶƐĞĚǁŝƚŚĚĞŝŽŶŝǌĞĚǁĂƚĞƌƚŽ
ŶĞƵƚƌĂů Ɖ,͕ ƌŝŶƐĞĚ ǁŝƚŚ ĂĐĞƚŽŶĞ ƐĞǀĞƌĂů ƚŝŵĞƐ ĂŶĚ ĚƌŝĞĚ ŝŶ ǀĂĐĐƵŵͬĂƌŐŽŶ ƵƐŝŶŐ ƚŚĞ ^ĐŚůĞŶŬ
ƚĞĐŚŶŝƋƵĞ͘dŚĞŵĂŐŶĞƐŝƵŵǁĂƐďĂŬĞĚŽƵƚŝŶǀĂĐƵƵŵƵƐŝŶŐĂŚĞĂƚŐƵŶ͘/ŶĂŶĂƌŐŽŶĂƚŵŽƐƉŚĞƌĞd,&
;Ϭ͘ϭŵ> ƉĞƌ ϭŵDŵĂŐĞŶƐŝƵŵͿ ĂŶĚ Ă ƐŽůƵƚŝŽŶ ŽĨ ϭ͘Ϭ ĞƋƵ͘ ŽĨ ϱͲĐŚůŽƌŽͲϭͲƚƌŝŵĞƚŚǇůƐŝůǇůƉĞŶƚͲϭͲǇŶĞ ŝŶ
d,& ;ϭ͘Ϭŵ> ƉĞƌ ϭŵD ϱͲĐŚůŽƌŽͲϭͲƚƌŝŵĞƚŚǇůƐŝůǇůƉĞŶƚͲϭͲǇŶĞͿ ǁĞƌĞ ĂĚĚĞĚ͘ 'ƌŝŐŶĂƌĚ ƌĞĂĐƚŝŽŶ ǁĂƐ
ϯ

ŝŶŝƚŝĂƚĞĚďǇĚƌŽƉǁŝƐĞĂĚĚŝŶŐĂŵĂǆŝŵƵŵŽĨϮĞƋƵ͘ϭ͕ϮͲĚŝďƌŽŵŽĞƚŚĂŶĞ͘dŚĞƐƵƐƉĞŶƐŝŽŶǁĂƐƌĞĨůƵǆĞĚ
ĨŽƌϮͲϰŚŽƵƌƐǁŝƚŚƐƚŝƌƌŝŶŐ͖ĐŽŶǀĞƌƐŝŽŶǁĂƐĐŚĞĐŬĞĚďǇ'ͲD^͘dŚĞƌĞĂĐƚŝŽŶŵŝǆƚƵƌĞǁĂƐƵƐĞĚŝŶƐŝƚƵ
ĨŽƌŵĞƚĂůĞǆĐŚĂŶŐĞƚŽƚƌŝŵĞƚŚǇůƐŝůǇůƉĞŶƚͲϰͲǇŶĞͲǌŝŶĐ;//ͿďƌŽŵŝĚĞŽŶƚŚĞƐĂŵĞĚĂǇ͘
ͷǦǦͶǦǦȋȌ

dƌŝŵĞƚŚǇůƐŝůǇůƉĞŶƚͲϰͲǇŶĞͲǌŝŶĐ;//ͿďƌŽŵŝĚĞ ǁĂƐ ƐǇŶƚŚĞƐŝǌĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ĚŽůƉŚ Ğƚ Ăů͘ ΀Ϯ΁͘ dŚĞ
ƐƵƐƉĞŶƐŝŽŶ ǁĂƐ ĂůůŽǁĞĚ ƚŽ ƐĞƚƚůĞ ĚŽǁŶ ďĞĨŽƌĞ ĨƵƌƚŚĞƌ ƚƌĂŶƐĨŽƌŵĂƚŝŽŶ ŽĨ ƚŚĞ ƐƵƉĞƌŶĂƚĂŶƚ ŽŶ ƚŚĞ
ƐĂŵĞĚĂǇ͘
ȋʹǡͶȌǦͳͲǦȋȌǦͻǦ

/ŶĂŶĂƌŐŽŶĂƚŵŽƐƉŚĞƌĞϬ͘ϬϲͲϬ͘ϬϳĞƋƵ͘ƚĞƚƌĂŬŝƐ;ƚƌŝƉŚĞŶǇůƉŚŽƐƉŚŝŶĞͿƉĂůůĂĚŝƵŵ;ϬͿǁĞƌĞĂĚĚĞĚƚŽϭ͘Ϭ
ĞƋƵ͘ŽĨ ƚŚĞŵŝǆƚƵƌĞŽĨ ŝƐŽŵĞƌƐϱͲ/ŽĚŽͲƉĞŶƚĂͲϮ͕ϰͬͲĚŝĞŶĂů ŝŶd,& ;ϭŵ>ƉĞƌϬ͘ϭŵŵŽůͿ͘ϯ͘ϭ ƚŽϱ͘Ϭ
ĞƋƵ͘ŽĨƚŚĞĐůĞĂƌƐŽůƵƚŝŽŶŽĨϱͲƚƌŝŵĞƚŚǇůƐŝůǇůƉĞŶƚͲϰͲǇŶĞͲǌŝŶĐ;//ͿďƌŽŵŝĚĞǁĞƌĞĂĚĚĞĚ͘dŚĞƌĞĂĐƚŝŽŶǁĂƐ
ŚǇĚƌŽůǇǌĞĚĂĨƚĞƌϱƚŽϭϬŵŝŶĂŶĚĞǆƚƌĂĐƚĞĚϯƚŝŵĞƐǁŝƚŚĚŝĞƚŚǇůĞƚŚĞƌ͘dŚĞĐŽŵďŝŶĞĚŽƌŐĂŶŝĐƉŚĂƐĞƐ
ǁĞƌĞǁĂƐŚĞĚǁŝƚŚ ďƌŝŶĞ ĂŶĚ ĚƌŝĞĚǁŝƚŚDŐ^Kϰ͘ ŽůƵŵŶ ĐŚƌŽŵĂƚŽŐƌĂƉŚǇǁĂƐ ƵƚŝůŝǌĞĚǁŝƚŚ ƉĞƚƌŽů
ĞƚŚĞƌͬĚŝĞƚŚǇů ĞƚŚĞƌ ;ϰͬϭ͕ ǀͬǀͿ͘  ůŝŐŚƚ ǇĞůůŽǁ Žŝů ǁĂƐ ŽďƚĂŝŶĞĚ ǁŝƚŚ Ϯϴ ƚŽ ϯϬй ǇŝĞůĚ͖ ŝƚ ĐŽŶƚĂŝŶĞĚ
ĂƉƉƌŽǆŝŵĂƚĞůǇϱйŽĨƚŚĞϮ͕ϰŝƐŽŵĞƌĂŶĂůǇǌĞĚďǇ'ͲD^͘
ϭ,ͲEDZ;ϰϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϬ͘ϭϰ;Ɛ͖ϵ,͖^ŝ;,ϯͿϯͿ͖ϭ͖ϲϱ;ƋƵŝŶ͖ϯ:сϳ͘ϯϮ,ǌ͖Ϯ,͖,ͲϳͿ͖Ϯ͘Ϯϲ;ƚ͖
ϯ:сϲ͘ϵϱ,ǌ͖Ϯ,͖,ͲϴͿ͖Ϯ͘ϯϯ ;ŵ͖Ϯ,͖,ͲϲͿ͖ϲ͘Ϭϴ ;ĚĚ͖ϯ:сϭϱ͘ϬϬ,ǌ͖ ϯ:сϳ͘ϲϴ,ǌ͖ϭ,͖,ͲϮͿ͖ϲ͘Ϯϱ;Ěƚ͖
ϯ:сϭϱ͘ϬϬ,ǌ͖ ϯ:сϲ͘ϱϵ,ǌ͖ ϭ,͖ ,ͲϱͿ͖ ϲ͘ϯϰ ;ĚĚ͖ ϯ:сϭϱ͘ϯϳ,ǌ͖ ϯ:сϭϬ͘Ϯϱ ,ǌ͖ ϭ,͖ ,ͲϰͿ͖ ϳ͘Ϭϳ ;ĚĚ͖
ϯ:сϭϱ͘ϯϳ,ǌ͖ϯ:сϭϬ͘Ϯϱ,ǌ͖ϭ,͖,ͲϯͿ͖ϵ͘ϱϯ;Ě͖ϯ:сϴ͘Ϭϱ,ǌ͖ϭ,͖,ͲϭͿ
ϭϯͲEDZ;ϭϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϬ͘ϭϭ;^ŝ;,ϯͿϯͿ͖ϭϵ͘ϯ;ϴͿ͖Ϯϳ͘ϯ;ϳͿ͖ϯϮ͘Ϭ;ϲͿ͖ϴϱ͘ϰ;ϵͿ͖ϭϬϲ͘ϯ
;ϭϬͿ͖ϭϮϵ͘ϯ;ϰͿ͖ϭϯϬ͘ϰ;ϮͿ͖ϭϰϱ͘ϳ;ϱͿ͖ϭϱϮ͘ϯ;ϯͿ͖ϭϵϯ͘ϴ;ϭͿ
'ͬ/ͲD^ŵͬǌ;ƌĞůĂƚŝǀĞŝŶƚĞŶƐŝƚǇͿсϲϳ;ϳͿ͖ϳϯ;ϭϬϬͿ͖ϳϰ;ϭϬͿ͖ϳϱ;ϮϳͿ͖ϳϵ;ϭϯͿ͖ϴϭ;ϮϳͿ͖ϵϭ;ϮϭͿ͖ϵϲ;ϳͿ͖
ϰ

ϭϬϵ;ϳͿ͖ϭϭϱ;ϭϮͿ͖ϭϭϲ;ϭϭͿ͖ϭϭϳ;ϭϬͿ͖ϭϮϴ;ϳͿ͖ϭϮϵ;ϮϭͿ͖ϭϯϬ;ϭϬͿ͖ϭϯϭ;ϯϰͿ͖ϭϰϳ;ϴͿ͖ϭϵϮ;ϳͿ͖ϮϬϱ;ϳͿ͖Ϯϭϵ
;ϳͿ
,ZͲ/ͲdK&ͲD^ŵͬǌсϮϬϱ͘ϭϬϱϭ;΀DͲ,ϯ΁нͿ͖ĐĂůĐƵůĂƚĞĚ;ϭϮ,ϭϳK^ŝͿŵͬǌсϮϬϱ͘ϭϬϰϵ͖;ŶŽƌĂĚŝĐĂůĐĂƚŝŽŶŽĨ
ĞŶƚŝƌĞƐƵďƐƚĂŶĐĞǀŝƐŝďůĞͿ
ʹǡͶǦǦͻǦ

ϮϬŵŐ ;Ϭ͘ϬϵϭŵŵŽůͿ ;Ϯ͕ϰͿͲϭϬͲ;ƚƌŝŵĞƚŚǇůƐŝůǇůͿĚĞĐĂĚŝĞŶͲϵͲǇŶĂů ǁĞƌĞ ĚŝƐƐŽůǀĞĚ ŝŶ ϰŵ> d,& ĂŶĚ
ĐŽŽůĞĚƚŽϬΣ͘ĨƚĞƌĂĚĚŝŶŐϬ͘ϭϭŵ>;Ϭ͘ϭϭŵŵŽůͿŽĨĂϭ͘ϬDƚĞƚƌĂͲŶͲďƵƚǇůĂŵŵŽŶŝƵŵĨůƵŽƌŝĚĞƐŽůƵƚŝŽŶ
ƚŚĞ ƐŽůƵƚŝŽŶ ǁĂƐ ƐƚŝƌƌĞĚ ƚŝůů ĐŽŵƉůĞƚĞ ƚƵƌŶŽǀĞƌ ;ǀĞƌŝĨŝĞĚ ďǇ d>Ϳ ĨŽůůŽǁĞĚ ďǇ ŚǇĚƌŽůǇǌĂƚŝŽŶ ĂŶĚ
ĞǆƚƌĂĐƚŝŽŶ ;ϯ ƚŝŵĞƐǁŝƚŚĚŝĞƚŚǇůĞƚŚĞƌͿ͘dŚĞĐŽŵďŝŶĞĚŽƌŐĂŶŝĐƉŚĂƐĞƐǁĞƌĞǁĂƐŚĞĚǁŝƚŚďƌŝŶĞĂŶĚ
ĚƌŝĞĚǁŝƚŚDŐ^Kϰ͘ ŽůƵŵŶ ĐŚƌŽŵĂƚŽŐƌĂƉŚǇǁĂƐ ƵƚŝůŝǌĞĚǁŝƚŚ ƉĞƚƌŽů ĞƚŚĞƌͬĚŝĞƚŚǇů ĞƚŚĞƌ ;ϱͬϭ͕ ǀͬǀͿ
ĂŶĚĂ ůŝŐŚƚǇĞůůŽǁŽŝůǁĂƐŽďƚĂŝŶĞĚǁŝƚŚϯϬйǇŝĞůĚ͘dŚĞƉƌŽĚƵĐƚ ĐŽŶƚĂŝŶƐĂƉƉƌŽǆŝŵĂƚĞůǇϱйŽĨ ƚŚĞ
Ϯ͕ϰŝƐŽŵĞƌ;ĂŶĂůǇǌĞĚďǇ'ͲD^Ϳ͘
ϭ,ͲEDZ ;ϰϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϭ͘ϳϬ ;ƋƵŝŶ͖ ϯ:сϳ͘ϯϮ,ǌ͖Ϯ,͖,ͲϳͿ͖ϭ͘ϵϴ ;ƚ͖ ϰ:сϮ͘ϱϲ,ǌ͖ϭ,͖,Ͳ
ϭϬͿ͖ Ϯ͘Ϯϰ ;ƚĚ͖ ϯ:сϲ͘ϵϱ,ǌ͖ ϯ:сϮ͘ϱϲ,ǌ͖ Ϯ,͖ ,ͲϴͿ͖ Ϯ͘ϯϲ ;ŵ͖ Ϯ,͖ ,ͲϲͿ͖ ϲ͘Ϭϵ ;ĚĚ͖ ϯ:сϭϱ͘ϯϳ,ǌ͖
ϯ:сϳ͘ϲϴ,ǌ͖ ϭ,͖ ,ͲϮͿ͖ ϲ͘Ϯϱ ;Ěƚ͖ ϯ:сϭϱ͘ϬϬ,ǌ͖ ϯ:сϲ͘ϵϱ,ǌ͖ ϭ,͖ ,ͲϱͿ͖ ϲ͘ϯϲ ;ĚĚ͖ ϯ:сϭϱ͘ϬϬ,ǌ͖
ϯ:сϭϬ͘ϲϭ,ǌ͖ϭ,͖,ͲϰͿ͖ϳ͘Ϭϴ;ĚĚ͖ϯ:сϭϱ͘ϯϳ,ǌ͖ϯ:сϭϬ͘ϲϭ,ǌ͖ϭ,͖,ͲϯͿ͖ϵ͘ϱϰ;Ě͖ϯ:сϴ͘Ϭϱ,ǌ͖ϭ,͖,Ͳ
ϭͿ
ϭϯͲEDZ;ϭϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϭϳ͘ϵ;ϴͿ͖Ϯϳ͘ϯ;ϳͿ͖ϯϭ͘ϵ;ϲͿ͖ϲϵ͘Ϭ;ϭϬͿ͖ϴϯ͘ϲ;ϵͿ͖ϭϮϵ͘ϰ;ϰͿ͖
ϭϯϬ͘ϱ;ϮͿ͖ϭϰϱ͘ϰ;ϱͿ͖ϭϱϮ͘ϯ;ϯͿ͖ϭϵϯ͘ϴ;ϭͿ
'ͬ/ͲD^ŵͬǌ;ƌĞůĂƚŝǀĞŝŶƚĞŶƐŝƚǇͿсϲϯ;ϭϲͿ͖ϲϱ;ϭϵͿ͖ϲϲ;ϭϮͿ͖ϲϳ;ϭϰͿ͖ϳϳ;ϯϯͿ͖ϳϴ;ϮϴͿ͖ϳϵ;ϲϭͿ͖ϴϬ;ϮϲͿ͖
ϴϭ;ϭϬϬͿ͖ϵϭ;ϴϱͿ͖ϵϮ;ϭϱͿ͖ϭϬϳ;ϭϯͿ͖ϭϬϴ;ϮϯͿ͖ϭϭϱ;ϭϰͿ͖ϭϭϳ;ϮϭͿ͖ϭϭϵ;ϯϰͿ
,ZͲ/ͲdK&ͲD^ϭϰϴ͘ϬϴϵϬ;DнභͿ͖ĐĂůĐƵůĂƚĞĚ;ϭϬ,ϭϮKͿ͗ϭϰϴ͘Ϭϴϴϴ
ͷǦ

ϱ

ϱͲ,ĞǆǇŶĂůǁĂƐƐǇŶƚŚĞƐŝǌĞĚĨƌŽŵϱͲŚĞǆǇŶŽůĂĐĐŽƌĚŝŶŐƚŽƚŚĞŐĞŶĞƌĂůƉƌŽƚŽĐŽůĨŽƌ^ǁĞƌŶŽǆŝĚĂƚŝŽŶ΀ϯ΁
ĂŶĚƉƵƌŝĨŝĞĚďǇƌĞĐƚŝĨŝĐĂƚŝŽŶ͘ĐŽůŽƌůĞƐƐŽŝůǁĂƐŽďƚĂŝŶĞĚǁŝƚŚϱϬйǇŝĞůĚ͘dŚĞƐƉĞĐƚƌŽƐĐŽƉŝĐĚĂƚĂĂƌĞ
ŝĚĞŶƚŝĐĂůƚŽƚŚĞůŝƚĞƌĂƚƵƌĞ΀ϰ΁͘
ϭ,ͲEDZ;ϰϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϭ͘ϴϱ;ƋƵŝŶ͖ϯ:сϲ͘ϵϱ,ǌ͖Ϯ,͖,ͲϯͿ͖ϭ͘ϵϴ;ƚ͖ϰ:сϮ͘ϯϴ,ǌ͖ϭ,͖,ͲϲͿ͖
Ϯ͘Ϯϳ;ƚĚ͖ϯ:сϳ͘ϮϬ,ǌ͖ϰ:сϮ͘ϱϲ,ǌ͖Ϯ,͖,ͲϰͿ͖Ϯ͘ϲϭ;ƚ͖ϯ:сϲ͘ϴϯ,ǌ͖,ͲϮͿ͖ϵ͘ϴϭ;Ɛ͖ϭ,͖,ͲϭͿ
ϭϯͲEDZ;ϭϬϬD,ǌ͕ůϯͿɷ;ƉƉŵͿсϭϳ͘ϴ;ϰͿ͖ϮϬ͘ϴ;ϯͿ͖ϰϮ͘ϱ;ϮͿ͖ϲϵ͘ϯ;ϲͿ͖ϴϯ͘ϭ;ϱͿ͖ϮϬϭ͘ϳ;ϭͿ
ͷǦȏ͵ǦȐǦʹǦȏ͸ǦȋȌǦ͵ǦȋȌǦ͵Ǧ
ǦͻǦȐȋǦ͵Ȍ


dDZͲEϯ ǁĂƐ ƐǇŶƚŚĞƐŝǌĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ZŝĐŚƚĞƌ Ğƚ Ăů͖͘ ƐƉĞĐƚƌŽƐĐŽƉŝĐ ĚĂƚĂ ĂƌĞ ŝĚĞŶƚŝĐĂů ƚŽ ƚŚĞ
ůŝƚĞƌĂƚƵƌĞ΀ϱ΁͘

ϭ,ͲEDZ ;ϲϬϬD,ǌ͕ ϯKͿ ɷ;ƉƉŵͿ с ϭ͘ϵϱ ;ƋƵŝŶ͖ ϯ:сϲ͘ϲϬ,ǌ͖ Ϯ,͖ ,ͲϮϳͿ͖ ϯ͘Ϯϴ ;Ɛ͖ ϭϮ,͖ ,ͲϮϭн,Ͳ
ϮϮн,ͲϮϯн,ͲϮϰͿ͖ ϯ͘ϰϳ ;ƚ͖ ϯ:сϲ͘ϲϬ,ǌ͖ Ϯ,͖ ,ͲϮϴͿ͖ ϯ͘ϱϰ ;ƚ͖ ϯ:сϲ͘ϲϬ,ǌ͖ Ϯ,͖ ,ͲϮϲͿ͖ ϲ͘ϵϭ ;Ě͖
ϰ:сϮ͘ϮϬ,ǌ͖ Ϯ,͖ ,Ͳϭϯн,ͲϭϲͿ͖ ϳ͘ϬϮ ;ĚĚ͖ ϯ:сϵ͘ϵϬ,ǌ͖ ϰ:сϮ͘ϮϬ,ǌ͖ Ϯ,͖ ,Ͳϭϭн ,ͲϭϴͿ͖ ϳ͘Ϯϯ ;Ě͖
ϯ:сϵ͘ϯϱ,ǌ͖Ϯ,͖,ͲϭϬн,ͲϭϵͿ͖ϳ͘ϯϵ;Ě͖ϯ:сϴ͘Ϯϱ,ǌ͖ϭ,͖,ͲϳͿ͖ϴ͘Ϭϴ;ĚĚ͖ϯ:сϳ͘ϳϬ,ǌ͖ϰ:сϮ͘ϮϬ,ǌ͖ϭ,͖
,ͲϲͿ͖ϴ͘ϱϲ;Ě͖ϰ:сϮ͘ϮϬ,ǌ͖ϭ,͖,ͲϰͿ
>ͲD^;^/ƉŽƐŝƚŝǀĞŵŽĚĞͿŵͬǌсϱϭϯ΀Dн,΁н͕ϱϯϱ΀DнEĂ΁н

ϲ

ʹǦȋ͸ǦȋȌǦ͵ǦȋȌǦ͵ǦǦͻǦȌǦͷǦȋ͵ǦȋͶǦȋȋͶǡ͸ȌǦͺǦ
ǦͶǡ͸ǦȌǦͳǦͳǡʹǡ͵ǦǦͳǦȌȌ ȋǦ
Ȍ

ϱ͘ϯŵŐ;Ϭ͘ϬϯϲŵŵŽůͿϮ͕ϰͲĚĞĐĂĚŝĞŶͲϵͲǇŶĂůĂŶĚϭϮ͘ϴŵŐ;Ϭ͘ϬϮϱŵŵŽůͿdDZͲEϯǁĞƌĞŵŝǆĞĚǁŝƚŚ
ϲ͘ϬŵŐ ;Ϭ͘ϬϭϭŵŵŽůͿ ƚƌŝƐ΀;ϭͲďĞŶǌǇůͲϭ,Ͳϭ͕Ϯ͕ϯͲƚƌŝĂǌŽůͲϰͲǇůͿŵĞƚŚǇů΁ĂŵŝŶĞͿ ;ddͿ͕ ϰ͘ϳŵ> ƉŚŽƐƉŚĂƚĞ
ďƵĨĨĞƌĞĚ ƐĂůŝŶĞ͕ Ϭ͘ϯŵ> ƚĞƌƚͲďƵƚĂŶŽů ĂŶĚ ϲŵ> D^K͘ ϯϮђ> ŽĨ Ă ϭ͘ϬD ƐŽĚŝƵŵ ĂƐĐŽƌďĂƚĞ ƐŽůƵƚŝŽŶ
;Ϭ͘ϬϯϮŵŵŽůͿĂŶĚϮϭђ>ŽĨĂϬ͘ϯϬDĐŽƉƉĞƌƐƵůĨĂƚĞƐŽůƵƚŝŽŶ;Ϭ͘ϬϬϲŵŵŽůͿǁĞƌĞĂĚĚĞĚǁŝƚŚƐƚŝƌƌŝŶŐ͘
ĨƚĞƌ ϴ ŚŽƵƌƐ ƚŚĞ ŵŝǆƚƵƌĞ ǁĂƐ ůŽĂĚĞĚ ŽŶ Ă ϭϴ ĐĂƌƚƌŝĚŐĞ ;ŚƌŽŵĂďŽŶĚΠ͕ ϭϴ͕ ĞŶĚĐĂƉƉĞĚ͕
D,ZzͲE'>ͿĨŽƌƐŽůŝĚƉŚĂƐĞĞǆƚƌĂĐƚŝŽŶ͘dŚĞĐŽůƵŵŶǁĂƐǁĂƐŚĞĚǁŝƚŚǁĂƚĞƌĂŶĚĞůƵƚĞĚǁŝƚŚ
ŵĞƚŚĂŶŽů͘ dŚĞ ĐƌƵĚĞƉƌŽĚƵĐƚǁĂƐĚŝůƵƚĞĚǁŝƚŚĚĞŝŽŶŝǌĞĚǁĂƚĞƌ ĂŶĚƉƵƌŝĨŝĞĚ ǀŝĂƉƌĞƉĂƌĂƚŝǀĞ,W>͘
dŚĞƐŽůǀĞŶƚǁĂƐƌĞŵŽǀĞĚƵŶĚĞƌƌĞĚƵĐĞĚƉƌĞƐƐƵƌĞǇŝĞůĚŝŶŐ ŝŶϭϭ͘ϯŵŐ;Ϭ͘ϬϭϳŵŵŽů͕ϲϴйͿĚĂƌŬƌĞĚ
ĐƌǇƐƚĂůƐ͘
ϭ,ͲEDZ;ϲϬϬD,ǌ͕ϯKͿɷ;ƉƉŵͿсϭ͘ϴϲ;ƋƵŝŶ͖ϯ:сϳ͘ϯϬ,ǌ͖Ϯ,͖,ͲϯϮͿ͖Ϯ͘Ϯϴ;ŵ͖Ϯ,͖,ͲϯϯͿ͖Ϯ͘ϯϭ
;ƋƵŝŶ͖ϯ:сϲ͘ϲϬ,ǌ͖Ϯ,͖,ͲϮϳͿ͖Ϯ͘ϳϰ;ƚ͖ϯ:сϳ͘ϳϬ,ǌ͖Ϯ,͖,ͲϯϭͿ͖ϯ͘Ϯϵ;Ɛ͖ϭϮ,͖,ͲϮϭн,ͲϮϮн,ͲϮϯн,Ͳ
ϮϰͿ͖ ϯ͘ϱϭ ;ƚ͖ ϯ:сϲ͘ϲϬ,ǌ͖ Ϯ,͖ ,ͲϮϲͿ͖ ϰ͘ϱϮ ;ƚ͖ ϯ:сϲ͘ϲϬ,ǌ͖ Ϯ,͖ ,ͲϮϴͿ͖ ϲ͘Ϭϴ ;ĚĚ͖ ϯ:сϭϱ͘ϰϭ,ǌ͖
ϯ:сϴ͘Ϯϱ,ǌ͖ ϭ,͖ ,ͲϯϳͿ͖ ϲ͘ϯϴͲϲ͘ϰϲ ;ŵ͖ Ϯ,͖ ,Ͳϯϰн,ͲϯϱͿ͖ ϲ͘ϵϯ ;Ě͖ ϰ:сϮ͘ϮϬ,ǌ͖ Ϯ,͖ ,Ͳϭϯн,ͲϭϲͿ͖
ϳ͘ϬϮ;ĚĚ͖ϯ:сϵ͘ϵϬ,ǌ͖ ϰ:сϮ͘ϮϬ,ǌ͖Ϯ,͖,Ͳϭϭн,ͲϭϴͿ͖ϳ͘Ϯϰ;Ě͖ϯ:сϵ͘ϯϱ,ǌ͖Ϯ,͖,ͲϭϬн,ͲϭϵͿ͖ϳ͘Ϯϳ
;ĚĚ͖ϯ:сϭϱ͘ϰϭ,ǌ͖ϯ:сϵ͘ϯϱ,ǌ͖ϭ,͖,ͲϯϲͿ͖ϳ͘ϯϳ;Ě͖ϯ:сϳ͘ϳϬ,ǌ͖ϭ,͖,ͲϳͿ͖ϳ͘ϴϲ;Ɛ͖ϭ,͖,ͲϮϵͿ͖ϴ͘Ϭϱ
;Ě͖ϯ:сϳ͘ϳϬ,ǌ͖ϭ,͖,ͲϲͿ͖ϴ͘ϱϰ;Ɛ͖ϭ,͖,ͲϰͿ͖ϵ͘ϰϴ;Ě͖ϯ:сϳ͘ϳϬ,ǌ͖,ͲϯϴͿ
>ͲD^;^/ƉŽƐŝƚŝǀĞŵŽĚĞͿŵͬǌсϯϯϭ΀DнϮ,΁Ϯн͖ϲϲϭ΀Dн,΁н͖ϲϴϯ΀DнEĂ΁н



ϳ

ʹǦȋ͸ǦȋȌǦ͵ǦȋȌǦ͵ǦǦͻǦȌǦͷǦȋ͵ǦȋͶǦȋͶǦ
ȌǦͳǦͳǡʹǡ͵ǦǦͳǦȌȌȋǦȌ

ϱ͘ϬŵŐ ;Ϭ͘ϬϱϮŵŵŽůͿ ϱͲŚĞǆǇŶĂů ĂŶĚ ϭϭ͘ϭŵŐ ;Ϭ͘ϬϮϮŵŵŽůͿ dDZͲEϯ ǁĞƌĞ ŵŝǆĞĚ ǁŝƚŚ ϯ͘ϬŵŐ
;Ϭ͘ϬϬϲŵŵŽůͿ dd͕ ϱŵ> ƚĞƌƚͲďƵƚĂŶŽů͕ ϭŵ>D^KĂŶĚ ϱŵ> ĚĞŝŽŶŝǌĞĚǁĂƚĞƌ͘ ϭϯϮђ> ŽĨ Ă ϭ͘ϬD
ƐŽĚŝƵŵ ĂƐĐŽƌďĂƚĞ ƐŽůƵƚŝŽŶ ;Ϭ͘ϭϯϮŵŵŽůͿ ĂŶĚ ϭϮϲђ> ŽĨ Ă Ϭ͘ϬϱϬD ĐŽƉƉĞƌ ƐƵůĨĂƚĞ ƐŽůƵƚŝŽŶ
;Ϭ͘ϬϬϲŵŵŽůͿ ǁĞƌĞ ĂĚĚĞĚ ǁŝƚŚ ƐƚŝƌƌŝŶŐ͘ ĨƚĞƌ ƐƚŝƌƌŝŶŐ ŽǀĞƌ ŶŝŐŚƚ ƚŚĞ ƐŽůǀĞŶƚ ǁĂƐ ƌĞŵŽǀĞĚ ƵŶĚĞƌ
ƌĞĚƵĐĞĚƉƌĞƐƐƵƌĞ͕ƚŚĞƌĞƐŝĚƵĞǁĂƐƉĂƌƚůǇĚŝƐƐŽůǀĞĚŝŶϭŵ>ŵĞƚŚĂŶŽůĂŶĚϵŵůĚĞŝŽŶŝǌĞĚǁĂƚĞƌĂŶĚ
ƉƵƌŝĨŝĞĚǀŝĂƉƌĞƉĂƌĂƚŝǀĞ,W>͕ƚŚĞƌĞŵĂŝŶŝŶŐƌĞƐŝĚƵĞŵĂŝŶůǇĐŽŶƚĂŝŶĞĚddĂŶĚǁĂƐĚŝƐĐĂƌĚĞĚ͘dŚĞ
ƐŽůǀĞŶƚ ǁĂƐ ƌĞŵŽǀĞĚ ƵŶĚĞƌ ƌĞĚƵĐĞĚ ƉƌĞƐƐƵƌĞ ǇŝĞůĚŝŶŐ ŝŶ ϭϬ͘ϮŵŐ ;Ϭ͘ϬϭϳŵŵŽů͕ ϳϳ йͿ ĚĂƌŬ ƌĞĚ
ĐƌǇƐƚĂůƐ͘
ϭ,ͲEDZ;ϲϬϬD,ǌ͕ϯKͿɷ;ƉƉŵͿсϭ͘ϱϱͲϭ͘ϲϳ;ŵ͖Ϯ,Ϳ͖ϭ͘ϳϮͲϭ͘ϳϵ;ŵ͖Ϯ,Ϳ͖Ϯ͘Ϯϳ;ƋƵŝŶ͖ϯ:сϲ͘ϲϰ,ǌ͖
Ϯ,Ϳ͖ Ϯ͘ϳϭ ;ƚ͖ ϯ:сϳ͘ϭϰ,ǌ͖ Ϯ,Ϳ͖ ϯ͘Ϯϳ ;Ɛ͖ ϭϮ,Ϳ͖ ϯ͘ϰϵ ;ƚ͖ ϯ:сϲ͘ϵϵ,ǌ͖ Ϯ,Ϳ͖ ϰ͘ϰϴͲϰ͘ϱϯ ;ŵ͖ ϯ,Ϳ͖ ϲ͘ϵϭ ;Ě͖
ϰ:сϮ͘ϯϱ,ǌ͖Ϯ,Ϳ͖ϳ͘Ϭϭ;ĚĚ͖ϯ:сϵ͘ϳϳ,ǌ͖ϰ:сϮ͘ϲϳ,ǌ͖Ϯ,Ϳ͖ϳ͘Ϯϰ;Ě͖ϯ:сϭϬ͘Ϭϰ,ǌ͖Ϯ,Ϳ͖ϳ͘ϯϱ;Ě͖ϯ:сϳ͘ϱϴ͖
ϭ,Ϳ͖ϳ͘ϴϯ;Ɛ͖ϭ,Ϳ͖ϴ͘Ϭϲ;ĚĚ͖ϯ:сϳ͘ϴϲ,ǌ͖ϰ:сϭ͘ϴϱ͖ϭ,Ϳ͖ϴ͘ϱϮ;Ě͖ϰ:сϭ͘ϲϰ͖ϭ,Ϳ
>ͲD^;^/ƉŽƐŝƚŝǀĞŵŽĚĞͿŵͬǌсϯϬϱ΀DнϮ,΁Ϯн͖ϲϬϵ΀Dн,΁н͖ϲϯϭ΀DнEĂ΁н
ZĞĨĞƌĞŶĐĞƐ
ϭ͘^ŽƵůůĞǌ͕WůĞ'͕ƵŚĂŵĞů>;ϭϵϵϳͿZͲ,ĂůŽŐĞŶŽƉŽůǇĞŶĂůƐ͗ƉƌĞƉĂƌĂƚŝŽŶĂŶĚĂƉƉůŝĐĂƚŝŽŶƚŽĂŽŶĞͲƉŽƚ
ƐǇŶƚŚĞƐŝƐŽĨƉŽůǇĞŶĂůƐĨƌŽŵĐĂƌďŽŶǇůĐŽŵƉŽƵŶĚƐ͘:ŚĞŵ^ŽĐ͕WĞƌŬŝŶdƌĂŶƐϭ͗ϭϲϯϵʹϭϲϰϲ͘
Ϯ͘ ĚŽůƉŚ ^͕ WŽƵůĞƚ ^͕ WŽŚŶĞƌƚ ' ;ϮϬϬϯͿ ^ǇŶƚŚĞƐŝƐ ĂŶĚ ďŝŽůŽŐŝĐĂů ĂĐƚŝǀŝƚǇ ŽĨD͕E͕J͕GͲƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐĨƌŽŵĚŝĂƚŽŵƐ͘dĞƚƌĂŚĞĚƌŽŶϱϵ͗ϯϬϬϯʹϯϬϬϴ͘
ϯ͘^ĐŚǁĞƚůŝĐŬ<;ϮϬϬϵͿKƌŐĂŶŝŬƵŵ͘tĞŝŶŚĞŝŵ͗tŝůĞǇͲs,͘
ϰ͘ŵŽƌŽƐŽ :t͕ŽƌŬĞƚĞǇ>^͕WƌĂƐĂĚ'͕^ĐŚŶĂƌƌE ;ϮϬϭϬͿŝƌĞĐƚĂĐǇůĂƚŝŽŶŽĨ ĐĂƌƌŝĞƌƉƌŽƚĞŝŶƐǁŝƚŚ
ĨƵŶĐƚŝŽŶĂůŝǌĞĚɴͲůĂĐƚŽŶĞƐ͘KƌŐĂŶŝĐ>ĞƚƚĞƌƐϭϮ͗ϮϯϯϬͲϮϯϯϯ͘
ϱ͘ZŝĐŚƚĞƌW͕tĞŝƘĨůŽŐ :͕tŝĞůƐĐŚE͕^ǀĂƚŽƓ͕WŽŚŶĞƌƚ' ;ϮϬϭϯͿ&ƵŶĐƚŝŽŶĂůŝǌĞĚďŝƐͲĞŶŽůĂĐĞƚĂƚĞƐĂƐ
ƐƉĞĐŝĨŝĐŵŽůĞĐƵůĂƌƉƌŽďĞƐĨŽƌĞƐƚĞƌĂƐĞƐ͘ŚĞŵŝŽŚĞŵϭϰ͗ϮϰϯϱͲϮϰϯϴ͘

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$VPDOOD]LGHPRGLILHGWKLD]ROHEDVHGUHSRUWHUPROHFXOHIRUIOXRUHVFHQFHDQGPDVV
VSHFWURPHWULFGHWHFWLRQ


^ƚĞĨĂŶŝĞtŽůĨƌĂŵ͕,ĞŶĚƌǇŬtƺƌĨĞů͕^ƚĞĨĂŶŝĞ,,ĂďĞŶŝĐŚƚ͕ŚƌŝƐƚŝŶĞ>ĞŵďŬĞ͕WŚŝůůŝƉƉZŝĐŚƚĞƌ͕
ĐŬŚĂƌĚŝƌĐŬŶĞƌ͕ZĂŝŶĞƌĞĐŬĞƌƚ͕'ĞŽƌŐWŽŚŶĞƌƚ

ĞŝůƐƚĞŝŶ:ŽƵƌŶĂůŽĨKƌŐĂŶŝĐŚĞŵŝƐƚƌǇϮϬϭϰ͕ϭϬ͗ϮϰϳϬʹϮϰϳϵ͘ĚŽŝ͗ϭϬ͘ϯϳϲϮͬďũŽĐ͘ϭϬ͘Ϯϱϴ͘









dŚŝƐ ŝƐĂŶŽƉĞŶĂĐĐĞƐƐĂƌƚŝĐůĞĚŝƐƚƌŝďƵƚĞĚƵŶĚĞƌƚŚĞƚĞƌŵƐŽĨƚŚĞƌĞĂƚŝǀĞŽŵŵŽŶƐƚƚƌŝďƵƚŝŽŶ
>ŝĐĞŶƐĞ͘

$VPDOOD]LGHPRGLILHGWKLD]ROHEDVHGUHSRUWHUPROHFXOHIRU
IOXRUHVFHQFHDQGPDVVVSHFWURPHWULFGHWHFWLRQ
6WHIDQLH:ROIUDP+HQGU\N:UIHO6WHIDQLH++DEHQLFKW&KULVWLQH/HPENH
3KLOOLSS5LFKWHU(FNKDUG%LUFNQHU5DLQHU%HFNHUWDQG*HRUJ3RKQHUW
)XOO5HVHDUFK3DSHU 2SHQ$FFHVV
$GGUHVV
,QVWLWXWHIRU,QRUJDQLFDQG$QDO\WLFDO&KHPLVWU\)ULHGULFK6FKLOOHU
8QLYHUVLW\/HVVLQJVWU-HQD*HUPDQ\,QVWLWXWHRI2UJDQLF
&KHPLVWU\DQG0DFURPROHFXODU&KHPLVWU\)ULHGULFK6FKLOOHU
8QLYHUVLW\+XPEROGWVWU-HQD*HUPDQ\DQG,QVWLWXWHIRU
3K\VLFDO&KHPLVWU\)ULHGULFK6FKLOOHU8QLYHUVLW\+HOPKROW]ZHJ
-HQD*HUPDQ\
(PDLO
*HRUJ3RKQHUW*HRUJ3RKQHUW#XQLMHQDGH
&RUUHVSRQGLQJDXWKRU
.H\ZRUGV
DFWLYLW\EDVHGSURWHLQSURILOLQJ$%33ELRRUWKRJRQDOFOLFNFKHPLVWU\
PDVVGHIHFWPROHFXODUSUREH
%HLOVWHLQ-2UJ&KHP±
GRLEMRF
5HFHLYHG$XJXVW
$FFHSWHG2FWREHU
3XEOLVKHG2FWREHU
$VVRFLDWH(GLWRU-6'LFNVFKDW
:ROIUDPHWDOOLFHQVHH%HLOVWHLQ,QVWLWXW
/LFHQVHDQGWHUPVVHHHQGRIGRFXPHQW
$EVWUDFW
0ROHFXODUSUREHVDUHZLGHO\XVHGWRROVLQFKHPLFDOELRORJ\WKDWDOORZWUDFLQJRIELRDFWLYHPHWDEROLWHVDQGVHOHFWLYHODEHOLQJRI
SURWHLQVDQGRWKHUELRPDFURPROHFXOHV$FRPPRQVWUXFWXUDOPRWLIIRUVXFKSUREHVFRQVLVWVRIDUHSRUWHUWKDWFDQEHDWWDFKHGE\
FRSSHU,FDWDO\]HGWULD]ROHIRUPDWLRQEHWZHHQWHUPLQDODON\QHVDQGD]LGHVWRDUHDFWLYHKHDGJURXS+HUHZHLQWURGXFHWKH
V\QWKHVLVDQGDSSOLFDWLRQRIWKHQHZWKLD]ROHEDVHGD]LGHWDJJHGUHSRUWHUD]LGRSURSR[\EURPRSKHQ\OS\ULGLQ
\OWKLD]ROHIRUIOXRUHVFHQFH89DQGPDVVVSHFWURPHWU\06GHWHFWLRQ7KLVVPDOOIOXRUHVFHQWUHSRUWHUEHDUVDEURPLQHIXQFWLRQD
OL]DWLRQIDFLOLWDWLQJWKHDXWRPDWHGGDWDPLQLQJRIHOHFWURVSUD\LRQL]DWLRQ06UXQVE\PRQLWRULQJIRULWVFKDUDFWHULVWLFLVRWRSHVLJQD
WXUH:HGHPRQVWUDWHWKHXQLYHUVDOXWLOLW\RIWKHUHSRUWHUIRUWKHGHWHFWLRQRIDQDON\QHPRGLILHGVPDOOPROHFXOHE\/&°06DQGIRU
WKHYLVXDOL]DWLRQRIDPRGHOSURWHLQE\LQJHOIOXRUHVFHQFH7KHQRYHOSUREHDGYDQWDJHRXVO\FRPSDUHVZLWKFRPPHUFLDOO\DYDLODEOH
D]LGHPRGLILHGIOXRURSKRUHVDQGDEURPLQDWHGRQH7KHHDVHRIV\QWKHVLVVPDOOVL]HVWDELOLW\DQGWKHXQLYHUVDOGHWHFWLRQSRVVLELOL
WLHVPDNHLWDQLGHDOUHSRUWHUIRUDFWLYLW\EDVHGSURWHLQSURILOLQJDQGIXQFWLRQDOPHWDEROLFSURILOLQJ
,QWURGXFWLRQ
)OXRUHVFHQWG\HVDUHZLGHO\XVHGIRUGHWHFWLRQDQGPRQLWRULQJ
LQ WKHILHOGVRIFKHPLVWU\ELRFKHPLVWU\PROHFXODUELRORJ\
PHGLFLQHDQGPDWHULDOVFLHQFHV'XHWRVHQVLWLYHDQGVHOHFWLYH
GHWHFWLRQPHWKRGVDQGXQSUREOHPDWLF WR[LFRORJ\ WKH\KDYH
DOPRVWFRPSOHWHO\UHSODFHGUDGLRDFWLYHWDJV:LGHO\XVHGUHSUH
VHQWDWLYHVLQFOXGHGDQV\OFKORULGHIOXRUHVFHLQVUKRGDPLQHVDQG
ERURQGLS\UURPHWKHQHV%2',3<V>@'DQV\OFKORULGHZLWKD
PD[LPXP89°YLVDEVRUSWLRQDWQP LVRQHRI WKH ILUVW
H[WULQVLFIOXRUHVFHQWG\HVLQWURGXFHGLQWKLVILHOGDQGLVVWLOO
ZLGHO\XVHG LQSURWHLQ ODEHOLQJ >@/DWHU IOXRUHVFHLQVDQG
%HLOVWHLQ-2UJ&KHP±

UKRGDPLQHVIRXQGDSSOLFDWLRQVLQWKLVDUHDDVZHOOEHFDXVHRI
DGYDQWDJHRXV89°YLVDEVRUSWLRQPD[LPD°QPDQG
PRUHEDWKRFKURPLFHPLVVLRQZDYHOHQJWKV°QP>@
$VXFFHVVIXOFODVVRIIOXRURSKRUHVDOVRXVHGIRUSURELQJLQOLIH
VFLHQFHFRPSULVHVWKHKHWHURF\FOLFWKLD]ROHV7KLVVWUXFWXUDO
HOHPHQWFDQEHIRXQGLQFRPPHUFLDOSURGXFWVVXFKDVWKLD]ROH
RUDQJH6<%5*UHHQ,RU7272ZKLFKDUHHJXVHGIRU
'1$ODEHOLQJ,QWKHVHFRPSRXQGVWKHWKLD]ROHULQJLVSDUWRID
EHQ]RWKLD]ROH:HVHWRXWWRPLQLPL]HWKHVWUXFWXUDOFRPSOH[LW\
RIWKHIOXRURSKRUHVWRDFKLHYHKLJKHUDWRPHFRQRP\DQGUHGXFH
WKHLQWHUDFWLRQZLWKELRPDFURPROHFXOHV,QWKLVFRQWH[WLWZDV
FULWLFDOWRUHDOL]HWKDWWKHWKLD]ROHPRLHW\LWVHOIFDQDOVRDFWDVD
IOXRURSKRUHHVSHFLDOO\WKHFODVVRIK\GUR[\WKLD]ROHV>@
+\GUR[\WKLD]ROHVDUHQRZEHFRPLQJFRPPHUFLDOO\DYDLODEOH
EXWDUHDOVRHDVLO\DFFHVVLEOHE\V\QWKHVLVZLWKDEURDGUDQJHRI
VXEVWLWXWLRQSDWWHUQV6XEVWDQWLDOPDQLSXODWLRQVRIWKH89°YLV
H[FLWDWLRQDQGHPLVVLRQZDYHOHQJWKVRIWKHVHFRPSRXQGVDUH
WKXVSRVVLEOH>@
7KHGHVLJQRIPROHFXODUSUREHVEDVHGRQIOXRURSKRUHVUHTXLUHV
WKHDWWDFKPHQWRIWKHIOXRUHVFHQWUHSRUWHUWRELRPDFURPROH
FXOHVRUV\QWKHWLFSUREHV(VSHFLDOO\²FOLFNFKHPLVWU\³LQWUR
GXFHGE\6KDUSOHVVDQGFRZRUNHUVLQ>@LVDZLGHO\XVHG
VWUDWHJ\WRDWWDFKIOXRURSKRUHVFRYDOHQWO\WRRWKHUPROHFXOHV
$PRQJ FOLFN UHDFWLRQV WKH&X,FDWDO\]HG D]LGH°DON\QH
F\FORDGGLWLRQ&X$$&LVRIWHQFRQVLGHUHGDVWKHSURWRW\SLFDO
WUDQVIRUPDWLRQ>@'XHWRWKHPLOGFRQGLWLRQVDQGWKHXVHRI
DTXHRXVVROYHQWVLWLVDQHIILFLHQWWRROIRUELRRUWKRJRQDOFKHP
LVWU\HYHQLQVLGHRIOLYLQJV\VWHPV>@2QHDSSOLFDWLRQRIWKLV
FRQFHSWIRUIXQFWLRQDODQDO\VLVRISURWHLQVLVWKHDFWLYLW\EDVHG
SURWHLQSURILOLQJ$%33>@7KLVSURWHRPLFVWUDWHJ\XVHV
VPDOOSUREHVGHVLJQHG WR WDUJHWDFWLYHPHPEHUVRIHQ]\PH
IDPLOLHV >@7KHVHDUHRIWHQEDVHGRQQDWXUDOSURGXFWV WR
LQYHVWLJDWHWKHLUSURWHLQWDUJHWVDQGHYHQWXDOO\WKHLUPRGHRI
DFWLRQ>@$%33SUREHVFRQWDLQWZRVWUXFWXUDOXQLWVD
UHDFWLYHJURXS WKDW UHDFWVZLWK WKHSURWHLQ WDUJHW DQG  D
UHSRUWHUXQLWIRUGHWHFWLRQZKLFKFRXOGEHHJDIOXRURSKRUHD
06WDJELRWLQRUDFRPELQDWLRQRIWKHVH>@)RULQYLYRRU
LQ VLWXDSSOLFDWLRQV WKHDON\QH 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Synthetic procedures 
General methods 
All chemicals were purchased as reagent grade or better and used without further 
purification. If necessary reactions were performed under argon. Commercially 
available dry solvents were employed. Diethyl ether and tetrahydrofuran (THF) 
contained butylhydroxytoluene as peroxidation inhibitor. Column chromatography 
was carried out on Merck silica gel (0.04±0.063 mesh). TLC was performed with TLC 
silica gel 60 F254 plates from Merck. TLC spots were visualized by irradiation of the 
TLC plate with UV radiation (254 nm) or by dipping in Seebach reagent (2.5 g 
phosphomolybdic acid and 1 g cer(IV) sulfate dissolved in 65 mL water and slowly 
acidified by dropwise addition of 6 ml concentrated sulfuric acid). 
 
5-(4-Bromophenyl)-2-(pyridin-2-yl)thiazol-4-ol (4) 
 
Starting from pyridine-2-carbothioamide (2) and ethyl 2-bromo-2-(4-bromophenyl) 
acetate (3) the compound was synthesized according to literature [1].  
1H NMR (400 MHz, DMSO-d6): G (ppm) 11.64 (s, 1H, OH), 8.62 (d, 1H, ArH), 8.03-
7.90 (m, 2H, ArH), 7.72 (d, 2H, 3J = 8.6 Hz, ArH), 7.58 (d, 2H, 3J = 8.6 Hz, ArH), 
7.50-7.45 (m, 1H, ArH).  
13C NMR (100 MHz, DMSO-d6): G (ppm) 160.7, 158.9, 149.8, 149.5, 137.4, 131.4, 
131.0, 127.7, 124.7, 118.8, 118.2, 109.0. 
MS (EI): m/z 333.9 [42%] M+2, 331.9 [42%] M, 263.9 [29%], 218.9 [100%], 200.7 
[58%]. 
HRMS: m/z calculated: 331.9619, found: 331.9617. 
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5-(4-Bromophenyl)-4-(3-chloropropoxy)-2-(pyridine-2-yl)thiazole (5) 
 
In a 100 mL Erlenmeyer flask 0.81 g (2.4 mmol) 4, 0.5 g (3.6 mmol) K2CO3 and 
0.3 mL (3.0 mmol) 1-bromo-3-chloropropane were stirred in 20 mL DMF at r.t. for 6 h. 
The mixture was poured in 200 mL of water and extracted with CHCl3 (3 x 50 mL). 
The extracts were combined, washed with saturated K2CO3 solution and water, dried 
over MgSO4 and evaporated in vacuum to obtain a bright yellow solid. The 
compound was recrystallized from heptane/CHCl3 to obtain light yellow crystalls in 
85% yield.  
1H NMR (250 MHz, CDCl3): G (ppm) 8.59 (d, 1H, 4J = 4.6 Hz, ArH), 8.11 (d, 1H, 
3J = 7.9 Hz, ArH), 7.73-7.85 (m, 1H, ArH), 7.62 (d, 2H, 3J = 8.6 Hz, ArH), 7.50 (d, 2H, 
3J = 8.6 Hz, ArH), 7.25-7.35 (m, 1H, ArH), 4.68 (t, 2H, 3J = 6.0 Hz, CH2), 3.75 (t, 2H, 
3J = 6.4 Hz, CH2), 2.32 (quin, 2H, 3J = 6.1 Hz, CH2). 
13C NMR (63 MHz, CDCl3): G (ppm) 160.9, 159.0, 150.9, 149.4, 137.0, 131.8, 130.6, 
128.3, 124.4, 120.5, 119.1, 113.6, 67.1, 41.6, 32.5. 
MS (EI): m/z 409.9 [40%] M+2, 407.9 [28%] M, 333.9 [16%], 331.9 [16%], 263.9 
[30%], 218.9 [100%].  
HRMS: m/z calculated: 407.9699, found: 407.9698. 
 
4-(3-Azidopropoxy)-5-(4-bromophenyl)-2-(pyridine-2-yl)thiazole (BPT, 1) 
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In a 100 mL round bottom flask 0.84 g (2.1 mmol) 5, 0.27 g (4.1 mmol) NaN3 and 
20 mL dimethyl formamide were stirred for 4 h at 80 °C. The cooled mixture was 
poured into 100 mL of water and extracted with CH2Cl2 (3 x 50 mL). The combined 
extracts were washed with water (100 mL) and dried over MgSO4. The solvent was 
removed in vacuum and the product, bright yellow crystals, was dried with a vacuum 
pump for several hours (83% yield). 
1H NMR (250 MHz, CDCl3): G (ppm) 8.59 (d, 1H, 4J = 4.6 Hz, ArH), 8.10 (d, 1H, 
3J = 7.9 Hz, ArH), 7.73-7.85 (m, 1H, ArH), 7.63 (d, 2H, 3J = 8.6 Hz, ArH), 7.50 (d, 2H, 
3J = 8.6 Hz, ArH), 7.27-7.36 (m, 1H, ArH), 4.62 (t, 2H, 3J = 6.1 Hz, CH2), 3.53 (t, 2H, 
3J = 6.7 Hz, CH2), 2.14 (quin, 2H, 3J = 6.3 Hz, CH2). 
13C NMR (63 MHz, CDCl3): G (ppm) 160.9, 158.9, 150.9, 149.4, 137.0, 131.8, 130.6, 
128.3, 124.4, 120.5, 119.1, 113.6, 67.3, 48.4, 29.0. 
MS (EI): m/z 417.0 [28%] M+2, 415.0 [28%] M, 333.9 [50%], 331.9 [50%], 200.7 
[100%]. 
HRMS m/z calculated: 415.0103, found: 415.0096. 
LC/MS (ESI, positive mode) m/z 416.0 [M+H]+. 
 
N-(3-Bromopropyl)-7-nitrobenzo[c][1,2,5]oxadiazol-4-amine 
 
The substance was synthesized according to Key and Cairo [2]. 
1H NMR (400 MHz, D3COD): G (ppm) 8.43 (d, 1H, 3J = 8.8 Hz, ArH), 6.30 (d, 1H, 
3J = 8.8 Hz, ArH), 3.63 (m, 2H, CH2-NH), 3.51 (t, 2H, 3J = 6.0 Hz, CH2-Br), 2.23 (quin, 
2H, 3J = 7.0 Hz, CH2). 
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13C NMR (100 MHz, D3COD): G (ppm) 146.6, 145.9, 145.5, 138.3, 123.5, 99.9, 43.2, 
32.4, 31.0. 
 
N-(3-Azidopropyl)-7-nitrobenzo[c][1,2,5]oxadiazol-4-amine (NBD, 9) 
 
9 was synthesized according to Key and Cairo [2]. 
1H NMR (400 MHz, CDCl3): G (ppm) 8.48 (d, 1H, 3J = 8.4 Hz, ArH), 6.50 (m, 1H, NH), 
6.21 (d, 1H, 3J = 8.8 Hz, ArH), 3.63 (q, 2H, 3J = 6.2 Hz, CH2-NH), 3.58 (t, 2H, 3J = 6.2 
Hz, CH2-N3), 2.07 (quin, 2H, 3J = 6.6 Hz, CH2). 
13C NMR (100 MHz, CDCl3): G (ppm) 144.3, 143.8, 143.6, 136.4, 124.4, 98.7, 49.1, 
41.56, 27.7. 
LC/MS (ESI, positive mode) m/z 264.1 [M+H]+. 
 
N-(3-Azidopropyl)-5-(dimethylamino)naphthalene-1-sulfonamide (DNS, 8) 
 
The synthesis of DNS was conducted with 5-(dimethylamino)naphthalene-1-sulfonyl  
chloride and 3-azidopropan-1-amine adapted from [3] who synthesized N-(2-
azidoethyl)-5-(dimethylamino)naphthalene-1-sulfonamide. The crude product was 
purified by column chromatography using petroleum ether/ethyl acetate (2/1, v/v) and 
dried under reduced pressure resulting in 79% yield. 
1H NMR (400 MHz, CDCl3): G (ppm) 8.55 (d, 1H, 3J = 8.5 Hz, ArH), 8.28 (d, 1H, 
3J = 8.6 Hz, ArH), 8.26 (dd, 1H, 3J = 7.3 Hz, 4J = 1.5 Hz, ArH), 7.51-7.59 (m,  2H, 
S6 
 
ArH), 7.19 (d, 1H, 3J = 7.3 Hz, ArH), 5.06 (m, 1H, NH), 3.25 (t, 2H, 3J = 6.6 Hz, CH2-
N3), 2.98 (q, 2H, 3J = 6.2 Hz, N-CH2), 2.89 (s, 6H, CH3), 1.64 (quin, 2H, 3J = 6.6 Hz, 
CH2). 
13C NMR (101 MHz, CDCl3): G (ppm) 152.1, 134.3, 130.6, 129.9, 129.7, 129.5, 128.5, 
123.2, 118.5, 115.2, 48.7, 45.4, 40.7, 28.7.  
LC/MS (ESI, positive mode) m/z 334.2 [M+H]+. 
 
6-Bromo-5-(dimethylamino)naphthalene-1-sulfonyl chloride (7) 
 
Starting form 5-dimethylamino-1-naphthalenesulfonyl chloride (dansyl chloride) the 
product was synthesized according to literature [4].  
1H NMR (600 MHz, CDCl3): G (ppm) 8.80 (d, 1H, 3J = 8.3 Hz, ArH), 8.46 (d, 1H, 
3J = 8.8 Hz, ArH), 8.37 (dd, 1H, 3J = 7.2 Hz, 4J = 1.1 Hz, ArH), 7.87 (d, 1H, 
3J = 8.8 Hz, ArH), 7.65 (t, 1H, 3J = 7.7 Hz, ArH), 3.04 (s, 6H, CH3). 
13C NMR (151 MHz, CDCl3): G (ppm) 148.2, 139.9, 136.1, 134.9, 133.6, 129.5, 127.7, 
124.6, 122.5, 122.1, 42.6. 
LC/MS (ESI, positive mode) m/z 348.0 [M+H]+. 
 
N-(3-Azidopropyl)-6-bromo-5-(dimethylamino)naphthalene-1-sulfonamide (BNS, 
6) 
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166 mg (0.48 mmol) 6-Bromo-5-(dimethylamino)naphthalene-1-sulfonyl chloride (7) 
were treated with 70 μl (0.71 mmol) 3-azidopropan-1-amine and 123 μL (0.89 mmol) 
triethylamine in 40 mL CH2Cl2. After stirring over night the solvent was removed 
under reduced pressure. The product was isolated by column chromatography with 
petrol ether/ethyl acetate 2/1, (v/v) and a yellew oil was obtained with 93% yield. 
1H NMR (400 MHz, CDCl3): G (ppm) 8.64 (d, 1H, 3J = 8.5 Hz, ArH), 8.33 (d, 1H, 
3J = 8.8 Hz, ArH), 8.27 (dd, 1H, 3J = 7.3 Hz, 4J = 1.2 Hz, ArH), 7.74 (d, 1H, 
3J = 9.5 Hz, ArH), 7.60 (dd, 1H, 3J = 8.8 Hz, 3J = 7.2 Hz, ArH), 4.89 (t, 1H, 
3J = 6.3 Hz, NH), 3.30 (t, 2H, 3J = 6.5 Hz, CH2-N3), 3.03 (s, 6H, CH3), 3.01 (q, 2H, 
3J = 6.4 Hz, N-CH2), 1.68 (quin, 2H, 3J = 6.4 Hz, CH2). 
13C NMR (100 MHz, CDCl3): G (ppm) 148.1, 135.9, 134.7, 133.8, 131.0, 130.0, 128.4, 
124.9, 122.7, 121.3, 48.8, 42.6, 40.8, 28.8. 
LC/MS (ESI, positive mode) m/z 412.1 [M+H]+. 
 
(2E,4E)-deca-2,4-dien-9-ynal (DDY, 10)  
 
10 was synthesized as described elsewhere [5]. 

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Figure 1: 1H NMR spectrum of compound 4. 

160 140 120 100 80 60 40 20 0
Chemical Shift (ppm) 
Figure 2: 13C NMR spectrum of compound 4. 
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Figure 3: 1H NMR spectrum of compound 5. 
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Figure 4: 13C NMR spectrum of compound 5. 
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Figure 5: 1H NMR spectrum of compound 1. 
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Figure 6: 13C NMR spectrum of compound 1. 
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Figure 7: 1H NMR spectrum of N-(3-bromopropyl)-7-nitrobenzo[c][1,2,5]oxadiazol-4-
amine. 
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Figure 8: 13C NMR spectrum of N-(3-bromopropyl)-7-nitrobenzo[c][1,2,5]oxadiazol-4-
amine. 
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Figure 9: 1H NMR spectrum of compound 9. 
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Figure 10: 13C NMR spectrum of compound 9. 
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Figure 11: 1H NMR spectrum of compound 8. 
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Figure 12: 13C NMR spectrum of compound 8.
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Figure 13: 1H NMR spectrum of compound 7. 
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Figure 14: 13C NMR spectrum of compound 7. 
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Figure 15: 1H NMR spectrum of compound 6. 
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Figure 16: 13C NMR spectrum of compound 6. 
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Figure 17: 1H NMR spectrum of compound 10. 
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Figure 18: 13C NMR spectrum of compound 10. 
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ŝĂƚŽŵƐ ĂƌĞ ĂďƵŶĚĂŶƚ ĂŶĚ ŝŵƉŽƌƚĂŶƚ ďŝŽůŽŐŝĐĂů ĐŽŵƉŽŶĞŶƚƐ ŝŶ ƚŚĞ ŽĐĞĂŶƐ͘ dŚĞǇ ƉƌŽĚƵĐĞ Ă
ƉůĞƚŚŽƌĂŽĨŵĞƚĂďŽůŝƚĞƐ͘ŵŽŶŐƚŚĞŵ͕ĨĂƚƚǇĂĐŝĚͲĚĞƌŝǀĞĚƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ;WhƐͿƚŚĂƚ
ďĞůŽŶŐƚŽƚŚĞĐůĂƐƐŽĨŽǆǇůŝƉŝŶƐŚĂǀĞďĞĞŶŵĂĚĞƌĞƐƉŽŶƐŝďůĞĨŽƌ͞ŽŶĞŽĨƚŚĞŵŽƐƚĨƵŶĚĂŵĞŶƚĂů
ĂŶĚůŽŶŐͲƌĞĐŽŐŶŝǌĞĚŝŶƚĞƌĂĐƚŝŽŶƐŝŶƚŚĞƐĞĂ͕ǁŚŝĐŚŝƐƚŚĂƚďĞƚǁĞĞŶĚŝĂƚŽŵƐĂŶĚĐŽƉĞƉŽĚƐ͟΀ϭϰϵ΁͘
 ďŽĚǇ ŽĨ ůŝƚĞƌĂƚƵƌĞ ĚĞŵŽŶƐƚƌĂƚĞƐ ĞǀŝĚĞŶĐĞ ĨŽƌ ŶĞŐĂƚŝǀĞ ŝŵƉĂĐƚƐ ŽĨ WhƐ ĂŶĚ WhͲƉƌŽĚƵĐŝŶŐ
ĚŝĂƚŽŵƐŽŶƚŚĞƌĞƉƌŽĚƵĐƚŝŽŶŽĨĐŽƉĞƉŽĚƐ͘ĞƐŝĚĞƐWhƐ͛ƌŽůĞŝŶŐƌĂǌĞƌĚĞĨĞŶƐĞ͕ƚŚĞǇŚĂǀĞĂůƐŽ
ďĞĞŶƐƵŐŐĞƐƚĞĚĂƐŝŶĨŽͲĂŶĚĂůůĞůŽĐŚĞŵŝĐĂůƐŝŶƐŚĂƉŝŶŐƉůĂŶŬƚŽŶĐŽŵŵƵŶŝƚŝĞƐ͕ďƵƚĂůůĞĐŽůŽŐŝĐĂů
ƌŽůĞƐ ǁĞƌĞ ƋƵĞƐƚŝŽŶĞĚ ĂƐ ǁĞůů ;ƌĞǀŝĞǁĞĚ ŝŶ ΀Ϯϭ͕ϱϱ΁͕ ƐĞĞ ĐŚĂƉƚĞƌ ϭ͘Ϯ͘ϮͿ͘ /Ŷ ĐŽŶƚƌĂƐƚ ƚŽ ƚŚĞŝƌ
ďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶƐ͕ƵƉƚĂŬĞĂŶĚƵŶĚĞƌůǇŝŶŐŵĞĐŚĂŶŝƐƚŝĐĞĨĨĞĐƚƐŽĨƚŚĞƐĞŽǆǇůŝƉŝŶƐĂƌĞŽŶůǇƉŽŽƌůǇ
ƵŶĚĞƌƐƚŽŽĚ͘dŚĞ ůŝƚƚůĞĂǀĂŝůĂďůĞ ŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚ ƚŚĞŵŽĚĞŽĨ ĂĐƚŝŽŶ ŝŶĐůƵĚĞƐ ŝŶƚĞƌĨĞƌĞŶĐĞŽĨ
WhƐ ǁŝƚŚ ŝŶƚƌĂĐĞůůƵůĂƌ ĐĂůĐŝƵŵ ƐŝŐŶĂůŝŶŐ͕ ĐǇƚŽƐŬĞůĞƚĂů ƐƚĂďŝůŝƚǇ͕ ĂŶĚͬŽƌ ŝŶĚƵĐƚŝŽŶ ŽĨ ĂƉŽƉƚŽƐŝƐ
;ƌĞǀŝĞǁĞĚŝŶ΀ϱϱ΁͕ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϯͿ͘
dŽĐŽŶƚƌŝďƵƚĞƚŽƚŚŝƐƚŽƉŝĐ͕/ĨŽůůŽǁĞĚĂƚĂƌŐĞƚĞĚĂƉƉƌŽĂĐŚƚŽƚƌĂĐŬƚŚĞĨĂƚĞŽĨWhƐďǇŵĞĂŶƐŽĨ
ŵŽůĞĐƵůĂƌƉƌŽďĞƐ͘DǇǁŽƌŬ ƌĞǀĞĂůƐƵƉƚĂŬĞĂŶĚƚĂƌŐĞƚŵŽůĞĐƵůĞƐŽĨ ƚŚĞƐĞ ƐƵďƐƚĂŶĐĞƐ ŝŶŵŽĚĞů
ŽƌŐĂŶŝƐŵƐ ŝŶ ƚŚĞŵĂƌŝŶĞ ƉůĂŶŬƚŽŶ ĂŶĚ ƚŚƵƐ ƉƌŽŵŽƚĞƐ ƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŵĞĐŚĂŶŝƐƚŝĐ ĞĨĨĞĐƚƐ ŽĨ
WhƐ͘&ƵƌƚŚĞƌŵŽƌĞ͕/ĚĞǀĞůŽƉĞĚĂďŝŽŽƌƚŚŽŐŽŶĂůƌĞƉŽƌƚĞƌŵŽůĞĐƵůĞĨŽƌůĂďĞůŝŶŐŽĨĂůŬǇŶĞͲŵŽĚŝͲ
ĨŝĞĚƐŵĂůůŵŽůĞĐƵůĞƐĂŶĚ;ďŝŽͿŵĂĐƌŽŵŽůĞĐƵůĞƐƚŚĂƚĐĂŶďĞƵƚŝůŝǌĞĚƚŽƐƚƵĚǇƌĞůĂƚĞĚƋƵĞƐƚŝŽŶƐůŝŬĞ
ĚĞƚŽǆŝĨŝĐĂƚŝŽŶ͘YƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĚŝƐƐŽůǀĞĚWhƐĂŶĚƉƌŽĚƵĐƚŝŽŶŽĨƚŚĞƐĞŵĞƚĂďŽůŝƚĞƐƵƉŽŶĂůŐĂů
ĐĞůůĚĂŵĂŐĞ ŝŶĂŵĞƐŽĐŽƐŵƐƚƵĚǇƉƌŽǀŝĚĞĞǆƉůĂŶĂƚŝŽŶĨŽƌƵŶƵƐƵĂůŽƵƚĐŽŵĞƐŽĨŐƌĂǌŝŶŐĞǆƉĞƌŝͲ
ŵĞŶƚƐĂŶĚĐŽŶƚƌŝďƵƚĞƚŽƚŚĞůŝŵŝƚĞĚĂǀĂŝůĂďŝůŝƚǇŽĨĚŝƐƐŽůǀĞĚWhǀĂůƵĞƐŝŶĨŝĞůĚĂŶĚĐůŽƐĞͲƚŽͲĨŝĞůĚ
ĐŽŶĚŝƚŝŽŶƐ͘
 4XDQWLILFDWLRQRI 38$VLQDPHVRFRVPVWXG\DQGWKHLULPSDFWRQJUD]LQJH[SHULPHQWV
ůŐĂůƉŽƉƵůĂƚŝŽŶƐĂƌĞĐŽŶƚƌŽůůĞĚďǇƉƌĞĚĂƚŝŽŶŽĨŚĞƌďŝǀŽƌĞƐƚŚĂƚďĞůŽŶŐƚŽŵŝĐƌŽͲĂŶĚŵĞƐŽǌŽŽͲ
ƉůĂŶŬƚŽŶy/͘ DĞƐŽĐŽƐŵ ĞǆƉĞƌŝŵĞŶƚƐ ŽĨĨĞƌ Ă ďĞĂƵƚŝĨƵů ƉŽƐƐŝďŝůŝƚǇ ƚŽ ƐƚƵĚǇ ƐƵĐŚ ŵĂƌŝŶĞ ƚƌŽƉŚŝĐ
ƌĞůĂƚŝŽŶƐŚŝƉƐďĞƚǁĞĞŶ ŐƌĂǌĞƌƐĂŶĚƉƌŝŵĂƌǇƉƌŽĚƵĐĞƌƐ ŝŶ Ă ĐůŽƐĞͲƚŽͲĨŝĞůĚ ƐĐĞŶĂƌŝŽ͘ /ŶƉĂƌƚŝĐƵůĂƌ͕
ĚŝůƵƚŝŽŶ ŐƌĂǌŝŶŐĞǆƉĞƌŝŵĞŶƚƐ ĂƌĞ ƚŚĞŵŽƐƚ ĐŽŵŵŽŶůǇƵƐĞĚŵĞƚŚŽĚ ƚŽ ĞƐƚŝŵĂƚĞƉŚǇƚŽƉůĂŶŬƚŽŶ

y/DŝĐƌŽǌŽŽƉůĂŶŬƚŽŶĂƌĞĂŐƌŽƵƉŽĨŚĞƚĞƌŽƚƌŽƉŚŝĐĂŶĚŵŝǆŽƚƌŽƉŚŝĐƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐďĞƚǁĞĞŶϮϬĂŶĚϮϬϬђŵŝŶ
ƐŝǌĞ;Ğ͘Ő͕͘ĚŝŶŽĨůĂŐĞůůĂƚĞƐ͕ĐŝůŝĂƚĞƐ͕ĐŽƉĞƉŽĚůĂƌǀĂĞĞƚĐ͘Ϳ͕ǁŚĞƌĞĂƐŵĞƐŽǌŽŽƉůĂŶŬƚŽŶĂƌĞƉůĂŶŬƚŽŶŝĐĂŶŝŵĂůƐŝŶƚŚĞƐŝǌĞ
ƌĂŶŐĞŽĨϬ͘ϮƚŽϮϬŵŵĂŶĚĐŽŶƐƚŝƚƵƚĞŽĨĐŽƉĞƉŽĚƐ΀΁͘
',6&866,21 


ŐƌŽǁƚŚďǇŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŐƌĂǌŝŶŐ΀ϭϱϭ΁͘tĞŚǇƉŽƚŚĞƐŝǌĞĚƚŚĂƚƵŶƵƐƵĂůŽƵƚĐŽŵĞƐŽĨĚŝůƵƚŝŽŶ
ŐƌĂǌŝŶŐ ĞǆƉĞƌŝŵĞŶƚƐ ƐƵĐŚ ĂƐ ŶĞŐĂƚŝǀĞ ĞƐƚŝŵĂƚĞƐ ĨŽƌ ŐƌĂǌŝŶŐ ΀ϭϱϭ͕ϭϱϮ΁ ŵŝŐŚƚ ďĞ ĐĂƵƐĞĚ ďǇ
ďŝŽĂĐƚŝǀĞ ŵĞƚĂďŽůŝƚĞƐ ůŝŬĞ WhƐ ;DĂŶƵƐĐƌŝƉƚ Ϳ͕ ǁŚŝĐŚ ŚĂǀĞ ďĞĞŶ ƉƌĞǀŝŽƵƐůǇ ƐŚŽǁŶ ƚŽ ĂĨĨĞĐƚ
ƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚĂŶĚǌŽŽƉůĂŶŬƚŽŶƌĞƉƌŽĚƵĐƚŝŽŶ;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϮͿ͘
/ŶĂŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚ ŝŶZĂƵŶĞĨũŽƌĚ͕EŽƌǁĂǇ͕ǁĞŽďƐĞƌǀĞĚĂďůŽŽŵŽĨƚŚĞ ĨƌĞƋƵĞŶƚůǇĐŽͲ
ŽĐĐƵƌƌŝŶŐ ĚŝĂƚŽŵ ^ŬĞůĞƚŽŶĞŵĂ ŵĂƌŝŶŽŝ ;ĨŽƌŵĞƌ ŶĂŵĞ ^ŬĞůĞƚŽŶĞŵĂ ĐŽƐƚĂƚƵŵ ΀ϭϱϯ΁Ϳ ƚŚĂƚ
ƉƌŽĚƵĐĞƐϮ͕ϰͲŚĞƉƚĂĚŝĞŶĂů ;,Ϳ͕Ϯ͕ϰͲŽĐƚĂĚŝĞŶĂů ;KͿ͕ĂŶĚϮ͕ϰ͕ϳͲŽĐƚĂƚƌŝĞŶĂů ;KdͿĂŶĚ ƚŚĞ
ŽŶƐĞƚŽĨĂďůŽŽŵŽĨƚŚĞƉƌǇŵŶĞƐŝŽƉŚǇƚĞWŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝƚŚĂƚŝƐĂϮ͕ϰͬͲĚĞĐĂĚŝĞŶĂů;Ϳ
ƉƌŽĚƵĐĞƌ ΀ϭϱϰ΁ ;&ŝŐƵƌĞ ϵ͕ DĂŶƵƐĐƌŝƉƚ Ϳ͘ dŚĞ ŵĞƐŽĐŽƐŵ ƐĞƚƵƉ ĐŽŶƐŝƐƚĞĚ ŽĨ ϭϬŵϯ ĨůŽĂƚŝŶŐ
ĞŶĐůŽƐƵƌĞƐĨŝůůĞĚǁŝƚŚƐĞĂǁĂƚĞƌƚŚĂƚĐŽŶƚĂŝŶĞĚƚŚĞŶĂƚƵƌĂů͕ůŽĐĂůƉůĂŶŬƚŽŶĐŽŵŵƵŶŝƚǇ͘
&ŽƌƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨWhƐ͕/ĂĚĂƉƚĞĚĂǁĞůůͲĞƐƚĂďůŝƐŚĞĚĚĞƌŝǀĂƚŝǌĂƚŝŽŶƉƌŽƚŽĐŽůƵƐŝŶŐKͲϮ͕ϯ͕ϰ͕ϱ͕ϲͲ
ƉĞŶƚĂŇƵŽƌŽďĞŶǌǇů ;W&Ϳ ŚǇĚƌŽǆǇůĂŵŝŶĞ ƚŽ ĨŽƌŵ ƚŚĞ ĐŽƌƌĞƐƉŽŶĚŝŶŐ W& ŽǆŝŵĞƐ ĨŽůůŽǁĞĚ ďǇ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ǁŝƚŚ ŐĂƐ ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ ĐŽƵƉůĞĚ ƚŽ ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;'ͲD^Ϳ ΀Ϯϱ͕ϭϱϱ΁͘
ŝƐƐŽůǀĞĚŵĞƚĂďŽůŝƚĞƐ ǁĞƌĞ ĂĚƐŽƌďĞĚ ďǇ ƐŽůŝĚ ƉŚĂƐĞ ĞǆƚƌĂĐƚŝŽŶ͘ WhƐ ĂƌĞ ĂůƐŽ ƌĞůĞĂƐĞĚ ƵƉŽŶ
ǁŽƵŶĚŝŶŐŽĨĚŝĂƚŽŵƐ͕ǁŚŝĐŚĂĐƚŝǀĂƚĞƐĂŶĞŶǌǇŵĞĐĂƐĐĂĚĞ ;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϭͿ͘ dŽƋƵĂŶƚŝĨǇ ƚŚŝƐ
ƉŽƚĞŶƚŝĂů ŽĨ ĂůŐĂů ĐĞůůƐ ƚŽ ƉƌŽĚƵĐĞ WhƐ ;ƌĞĨĞƌƌĞĚ ĂƐ ƉĂƌƚŝĐƵůĂƚĞ WhƐͿ͕ ĐŽůůĞĐƚĞĚ ĐĞůůƐ ǁĞƌĞ
ĨƌĞĞǌĞͲƚŚĂǁĞĚƌĞƐƵůƚŝŶŐŝŶĂĐĞůůďƵƌƐƚ͘dŚĞĂƉƉůŝĞĚŵĞƚŚŽĚĞŶĂďůĞĚŝŶƐŝƚƵƚƌĂƉƉŝŶŐŽĨWhƐǁŝƚŚ
W& ŚǇĚƌŽǆǇůĂŵŝŶĞ ŝŶ ƚŚĞ ƉŚǇƚŽƉůĂŶŬƚŽŶ ŵĂƚƌŝǆ ǁŝƚŚŽƵƚ ŝŶƚĞƌĨĞƌŝŶŐ ǁŝƚŚ ĞŶǌǇŵĂƚŝĐ ƌĞĂĐƚŝŽŶƐ
΀ϭϱϱ΁͘
ŽŵƉĂƌĞĚƚŽƚŚĞƉƌĞǀŝŽƵƐŝŶƚƌŽĚƵĐĞĚtŝƚƚŝŐͲĚĞƌŝǀĂƚŝǌĂƚŝŽŶŽĨǀŽůĂƚŝůĞWhƐĨŽƌŶƵĐůĞĂƌŵĂŐŶĞƚŝĐ
ƌĞƐŽŶĂŶĐĞ ƐƉĞĐƚƌŽƐĐŽƉǇ ĂŶĚ 'ͲD^ͲďĂƐĞĚ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ΀ϭϱϲ΁͕ ƚŚĞ W& ŽǆŝŵĞ ĚĞƌŝǀĂƚŝǌĂƚŝŽŶ
ƉƌŽǀŝĚĞƐ Ă ƋƵĂŶƚŝƚĂƚŝǀĞ ŵĞƚŚŽĚ͕ ŝƐ ƐƵŝƚĂďůĞ ĨŽƌ ŚŝŐŚ ƐĂŵƉůĞ ƚŚƌŽƵŐŚƉƵƚ͕ ƌĞƋƵŝƌĞƐ ŽŶůǇ ůŝƚƚůĞ
ĞƋƵŝƉŵĞŶƚŽŶƚŚĞƐĂŵƉůŝŶŐƐŝƚĞ͕ĂŶĚŽĨĨĞƌƐĂƉƉƌŽƉƌŝĂƚĞƐĞŶƐŝƚŝǀŝƚǇĨŽƌĨŝĞůĚĂŶĚŵĞƐŽĐŽƐŵƐƚƵͲ
ĚŝĞƐ΀ϭϱϱ΁;Ğ͘Ő͕͘ϭϬƉŵŽůĨŽƌĂĚŝƐƐŽůǀĞĚWhŝŶϭ>ƐĂŵƉůĞǀŽůƵŵĞ΀Ϯϱ΁Ϳ͘ůƚĞƌŶĂƚŝǀĞ'ͲD^ͲďĂƐĞĚ
ŵĞƚŚŽĚƐ ƚŽ ĚĞƚĞĐƚ WhƐ ĐŽŵƉƌŝƐĞ ĨŽƌ ĞǆĂŵƉůĞ ŚĞĂĚƐƉĂĐĞ ĞǆƚƌĂĐƚŝŽŶ ďǇ ƵƐŝŶŐ Ă ĐůŽƐĞĚͲůŽŽƉ
ƐƚƌŝƉƉŝŶŐ ĚĞǀŝĐĞ ΀Ϯϳ΁ Žƌ ƐŽůŝĚ ƉŚĂƐĞ ŵŝĐƌŽĞǆƚƌĂĐƚŝŽŶ ;^WDͿ ΀ϮϬ΁ ƚŚĂƚ ŶĞĞĚƐ ŶŽ ƐĂŵƉůĞ
ĚĞƌŝǀĂƚŝǌĂƚŝŽŶďƵƚƐƵĨĨĞƌƐĨƌŽŵůŽǁƌĞƉƌŽĚƵĐŝďŝůŝƚǇ΀ϱϬ͕ϭϱϳ΁͘
/ŶDĂŶƵƐĐƌŝƉƚ͕ /ƵƐĞĚĞůĞĐƚƌŽŶŝŵƉĂĐƚŝŽŶŝǌĂƚŝŽŶƚŽŝŽŶŝǌĞĂŶĚĨƌĂŐŵĞŶƚƚŚĞW&ŽǆŝŵĞƐĂĨƚĞƌ
ĐŚƌŽŵĂƚŽŐƌĂƉŚŝĐ ƐĞƉĂƌĂƚŝŽŶ͘ hƚŝůŝǌĂƚŝŽŶ ŽĨ ĐŚĞŵŝĐĂů ŝŽŶŝǌĂƚŝŽŶ ĞůĞĐƚƌŽŶ ĐĂƉƚƵƌĞ ǁŽƵůĚ ĞǀĞŶ
ŝŶĐƌĞĂƐĞƐĞŶƐŝƚŝǀŝƚǇďǇƚǁŽŽƌĚĞƌƐŽĨŵĂŐŶŝƚƵĚĞ΀ϭϱϱ΁͘>ĂƚĞůǇ͕ĂůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚƚŽ
ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;>ͲD^ͿͲďĂƐĞĚŵĞƚŚŽĚ ƵƐŝŶŐ ĂƚŵŽƐƉŚĞƌŝĐ ƉƌĞƐƐƵƌĞ ĐŚĞŵŝĐĂů ŝŽŶŝǌĂƚŝŽŶ ĨŽƌ
ĚŝƌĞĐƚWhƋƵĂŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚŽƵƚĚĞƌŝǀĂƚŝǌĂƚŝŽŶǁĂƐĚĞǀĞůŽƉĞĚŝŶŽƵƌůĂď;ƵŶƉƵďůŝƐŚĞĚĚĂƚĂͿ͘
/ŶDĂŶƵƐĐƌŝƉƚ͕ǁĞĚĞŵŽŶƐƚƌĂƚĞĚƚŚĂƚĚŝůƵƚŝŽŶĞǆƉĞƌŝŵĞŶƚƐŝŶŵĞƐŽĐŽƐŵĂŶĚůĂďĞǆƉĞƌŝŵĞŶƚƐ
ĐĂŶďĞĚŝƐƚŽƌƚĞĚďǇŝŶŚŝďŝƚŝŽŶŽĨƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚŵŽƐƚůŝŬĞůǇĐĂƵƐĞĚďǇWhƐ͘/ŶĂƚǇƉŝĐĂů
ĚŝůƵƚŝŽŶŵĞƚŚŽĚ͕ƚŚĞŶĞƚŐƌŽǁƚŚƌĂƚĞƐ;ƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚŝŶĐůƵĚŝŶŐŐƌĂǌŝŶŐͿŽĨƵŶĚŝůƵƚĞĚĂŶĚ
ǁŝƚŚ ĨŝůƚĞƌĞĚ ƐĞĂ ǁĂƚĞƌ ĚŝůƵƚĞĚ ƐĂŵƉůĞƐ ĂƌĞ ŵĞĂƐƵƌĞĚ͘ /ŶŚŝďŝƚŽƌǇ WhƐ ƚŚĂƚ ĐĂŶ ďĞ ƌĞůĞĂƐĞĚ
 ',6&866,21
 

ĚƵƌŝŶŐĨŝůƚƌĂƚŝŽŶŽĨƐĞĂǁĂƚĞƌĐĂƵƐĞĚďǇĐĞůůĚĂŵĂŐĞƉƌŽďĂďůǇƌĞĚƵĐĞĚƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚŝŶ
ĚŝůƵƚĞĚƚƌĞĂƚŵĞŶƚƐ͖ƚŚƵƐ͕ƚŚĞĐĞŶƚƌĂůĂƐƐƵŵƉƚŝŽŶƚŚĂƚƚŚĞŝŶƐƚĂŶƚĂŶĞŽƵƐŐƌŽǁƚŚ;ƚŚĂƚ ŝƐŐƌŽǁƚŚ
ǁŝƚŚŽƵƚŐƌĂǌŝŶŐͿ ŝƐƵŶĂĨĨĞĐƚĞĚďǇƚŚĞƉŚǇƚŽƉůĂŶŬƚŽŶĐŽŶĐĞŶƚƌĂƚŝŽŶ͕ǁŚĞƌĞĂƐŐƌĂǌŝŶŐ ŝƐĚĞŶƐŝƚǇͲ
ĚĞƉĞŶĚĞŶƚĂŶĚŝŶĐƌĞĂƐĞƐǁŝƚŚŚŝŐŚĞƌƉŚǇƚŽƉůĂŶŬƚŽŶĚĞŶƐŝƚǇĚƵĞƚŽŚŝŐŚĞƌĞŶĐŽƵŶƚĞƌƌĂƚĞƐǁŝƚŚ
ŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶ΀ϭϱϭ΁͕ǁĂƐǀŝŽůĂƚĞĚ͘dŚŝƐƌĞƐƵůƚĞĚŝŶĂŶƵŶĚĞƌĞƐƚŝŵĂƚŝŽŶŽĨŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶ
ŐƌĂǌŝŶŐ ;DĂŶƵƐĐƌŝƉƚ Ϳ͘ dŚŝƐ ŽďƐĞƌǀĂƚŝŽŶ ŵŝŐŚƚ ďĞ ƌĞůĞǀĂŶƚ ĂƐ ǁĞůů ĨŽƌ ŽƚŚĞƌ ĂůůĞůŽĐŚĞŵŝĐĂůƐ͕
ĞƐƉĞĐŝĂůůǇŝŶĚĞŶƐĞĂůŐĂůďůŽŽŵƐ͘

&ŝŐƵƌĞϵ͘ ďƵŶĚĂŶĐĞ ŽĨ ^͘ŵĂƌŝŶŽŝ ĂŶĚ ĐŽůŽŶŝĂů W͘ ƉŽƵĐŚĞƚŝŝ ĐĞůůƐ ĂƐ ǁĞůů ĂƐ ƉĂƌƚŝĐƵůĂƚĞ ;ůĞĨƚͿ ĂŶĚ ĚŝƐƐŽůǀĞĚ Wh ĐŽŶĐĞŶͲ
ƚƌĂƚŝŽŶƐ ;ƌŝŐŚƚͿ ĚƵƌŝŶŐ Ă ŵĞƐŽĐŽƐŵ ĞǆƉĞƌŝŵĞŶƚ ŝŶ DĂƌĐŚ ϮϬϭϮ Ăƚ ƚŚĞ EŽƌǁĞŐŝĂŶ EĂƚŝŽŶĂů DĞƐŽĐŽƐŵ ĞŶƚĞƌ͕
ƐƉĞŐƌĞŶĚ͘WhǀĂůƵĞƐĂŶĚĐĞůůĐŽƵŶƚƐĂƌĞĂǀĞƌĂŐĞƐцƐƚĂŶĚĂƌĚĚĞǀŝĂƚŝŽŶƐŽĨƚŚĞƚŚƌĞĞŶŝƚƌĂƚĞĂŶĚƉŚŽƐƉŚĂƚĞ;ϭϲђD
ĂŶĚϭђDĨŝŶĂůĐŽŶĐĞŶƚƌĂƚŝŽŶƐͿĞŶƌŝĐŚĞĚĞŶĐůŽƐƵƌĞƐ͘WĂƌƚŝĐƵůĂƚĞWhĐŽŶĐĞŶƚƌĂƚŝŽŶƐ;,͕K͕ĂŶĚKdͿĐŽƌƌĞůĂƚĞǁŝƚŚ
ƚŚĞ^͘ŵĂƌŝŶŽŝďůŽŽŵ͘dŚĞŚŝŐŚĚŝƐƐŽůǀĞĚ,ĂŶĚKĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽŶĚĂǇϯϬĐĂŶďĞĂƚƚƌŝďƵƚĞĚƚŽĐĞůů ůǇƐŝƐĚƵƌŝŶŐ
ĚĞĐůŝŶĞŽĨ^͘ŵĂƌŝŶŽŝ͖ƚŚŝƐƉĂƚƚĞƌŶǁĂƐĂůƐŽŽďƐĞƌǀĞĚŝŶ΀ϭϱϴ΁͘ĂƚĂĨŽƌDĂŶƵƐĐƌŝƉƚǁĞƌĞŽŶůǇĐŽůůĞĐƚĞĚŝŶŽŶĞŽĨƚŚĞ
ƚŚƌĞĞŶŝƚƌĂƚĞĂŶĚƉŚŽƐƉŚĂƚĞĞŶƌŝĐŚĞĚŵĞƐŽĐŽƐŵĞŶĐůŽƐƵƌĞƐ͘
dŚĞƵƐĞŽĨĂĐĂƌďŽŶĐĞůůƵůŽƐĞĨŝůƚĞƌĨŽƌĨŝůƚƌĂƚŝŽŶŽĨƐĞĂǁĂƚĞƌĨŽƌĚŝůƵƚŝŽŶĞǆƉĞƌŝŵĞŶƚƐƌĞŵŽǀĞĚ
ĚŝƐƐŽůǀĞĚŽƌŐĂŶŝĐŵĂƚĞƌŝĂůŝŶĐůƵĚŝŶŐWhƐĂŶĚƌĞƐƵůƚĞĚŝŶĂƌĞĚƵĐĞĚŽƌĞůŝŵŝŶĂƚĞĚƉŚǇƚŽƉůĂŶŬƚŽŶ
ŐƌŽǁƚŚ ŝŶŚŝďŝƚŝŽŶ ŝŶ ŵĞƐŽĐŽƐŵ ĂŶĚ ŝŶƚƌĂƐƉĞĐŝĨŝĐ ĂůŐĂů ŐƌŽǁƚŚ ŝŶŚŝďŝƚŝŽŶ ŝŶ ůĂď ĞǆƉĞƌŝŵĞŶƚƐ
;DĂŶƵƐĐƌŝƉƚͿ͘,ŽǁĞǀĞƌ͕ƚŚĞƵƐĞƚŚĞƐĞĨŝůƚĞƌƐƐŚŽƵůĚŽŶůǇďĞĂŶĂĚĚŝƚŝŽŶĂůƚƌĞĂƚŵĞŶƚƚŽŝĚĞŶƚŝĨǇ
ƉƌŽďůĞŵƐŝŶƚŚĞĚŝůƵƚŝŽŶƉƌŽƚŽĐŽůƐŝŶĐĞĚŝƐƐŽůǀĞĚWhƐĂŶĚŽƚŚĞƌŵĞƚĂďŽůŝƚĞƐƚŚĂƚďĞůŽŶŐƚŽƚŚĞ
ƐĂŵƉůĞ;ĂŶĚĂƌĞŶŽƚƉƌŽĚƵĐĞĚĚƵƌŝŶŐƚŚĞĨŝůƚƌĂƚŝŽŶƉƌŽĐĞƐƐͿĂƌĞĐĂƉƚƵƌĞĚ͘ /ŶǀĞƐƚŝŐĂƚŝŽŶƐŽĨ ƚŚĞ
ƵŶĚĞƌĞƐƚŝŵĂƚŝŽŶŽĨŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŐƌĂǌŝŶŐƌĞĐĞŝǀĞĚůĞƐƐĂƚƚĞŶƚŝŽŶďĞĨŽƌĞ͕ŵŽƐƚŽĨƚŚĞůŝƚĞƌĂͲ
ƚƵƌĞĂĚĚƌĞƐƐĞĚƚŚĞŽƌŝŐŝŶŽĨŽǀĞƌĞƐƚŝŵĂƚŝŽŶ;Ğ͘Ő͕͘ďǇƌĞůĞĂƐĞŽĨŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŝŶƚŚĞĂďƐĞŶĐĞ
ŽĨŵĞƐŽǌŽŽƉůĂŶŬƚŽŶͿ΀ϭϱϵ΁͘dŚƵƐ͕ŽƵƌƐƚƵĚǇƉƌŽǀŝĚĞƐŐƵŝĚĞůŝŶĞƐĨŽƌĨƵƚƵƌĞĞǀĂůƵĂƚŝŽŶŽĨŐƌĂǌŝŶŐ
ďǇƵƚŝůŝǌŝŶŐƐƵƉƉůĞŵĞŶƚĂƌǇĞǆƉĞƌŝŵĞŶƚƐ͘
<ŶŽǁůĞĚŐĞ ŽĨ ŶĂƚƵƌĂůůǇ ŽĐĐƵƌƌŝŶŐ Wh ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ĂƐ ŽďƐĞƌǀĞĚ ĚƵƌŝŶŐ ƚŚŝƐ ŵĞƐŽĐŽƐŵ
ĞǆƉĞƌŝŵĞŶƚ;&ŝŐƵƌĞϵͿŚĞůƉƐƚŽĞǀĂůƵĂƚĞƚŚĞƐŝŐŶŝĨŝĐĂŶĐĞŽĨůĂďŽƌĂƚŽƌǇĞǆƉĞƌŝŵĞŶƚƐ͕ǁŚŝĐŚŽĨƚĞŶ
ƐƵĨĨĞƌĨƌŽŵƵŶŶĂƚƵƌĂůůǇŚŝŐŚWhĐŽŶĐĞŶƚƌĂƚŝŽŶƐ;Ğ͘Ő͕͘΀ϮϮ͕ϱϲ΁Ϳ͕ĂŶĚƚŚĞŝƌĞĐŽůŽŐŝĐĂůƌĞůĞǀĂŶĐĞ͘/Ŷ
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
ĂĚĚŝƚŝŽŶ͕ ůĂďŽƌĂƚŽƌǇĞǆƉĞƌŝŵĞŶƚƐĂůŽŶĞĂƌĞŶŽƚĂůǁĂǇƐƐƵĨĨŝĐŝĞŶƚƚŽĚĞƐĐƌŝďĞŽǆǇůŝƉŝŶďŝŽĂĐƚŝǀŝƚǇ
ĂŶĚĐĂŶŐŝǀĞĚŝĨĨĞƌĞŶƚŽƵƚĐŽŵĞƐĐŽŵƉĂƌĞĚƚŽĨŝĞůĚƐƚƵĚŝĞƐ;΀ϭϲϬ͕ϭϲϭ΁͕ƌĞǀŝĞǁĞĚŝŶ΀Ϯϭ΁Ϳ͘
ZĞůĞĂƐĞŽĨWhƐŝŶƚŽƚŚĞǁĂƚĞƌďǇŝŶƚĂĐƚĐĞůůƐǁĂƐĨŝƌƐƚůǇĚĞŵŽŶƐƚƌĂƚĞĚďǇsŝĚŽƵĚĞǌĂŶĚWŽŚŶĞƌƚ
΀ϲϵ΁ ŝŶ ϮϬϬϴ͕ ǁŚŽ ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ ůĂď ĐƵůƚƵƌĞƐ ŽĨ ^͘ ŵĂƌŝŶŽŝ ĞǆƵĚĂƚĞ WhƐ ŝŶ ƚŚĞ ůĂƚĞ
ƐƚĂƚŝŽŶĂƌǇ ƉŚĂƐĞ͕ ĂŶĚ ůĂƚĞƌ ĂůƐŽ ƚƌĂŶƐĨĞƌƌĞĚ ƚŚĞƐĞ ƌĞƐƵůƚƐ ƚŽ ŵĞƐŽĐŽƐŵ ĂŶĚ ĨŝĞůĚ ƐƚƵĚŝĞƐ
΀Ϯϱ͕ϳϬ͕ϭϰϲ͕ϭϲϭ΁͘WhŽĐĐƵƌƌĞŶĐĞ ŝŶ ƚŚĞƐĞĂǁĂƚĞƌ ĐĂŶƌĞƐƵůƚ ĨƌŽŵĂŶĂĐƚŝǀĞ ƌĞůĞĂƐĞƉƌŽĐĞƐƐŽƌ
ĨƌŽŵůŝďĞƌĂƚŝŽŶƵƉŽŶĐĞůůůǇƐŝƐ΀ϲϵ͕ϭϰϲ΁͘DĂǆŝŵƵŵĚŝƐƐŽůǀĞĚǀĂůƵĞƐŽĨ,ĂŶĚKĞĂĐŚŽĨĂƉƉƌŽǆͲ
ŝŵĂƚĞůǇϬ͘ϭϮŶDǁĞƌĞĚĞƚĞĐƚĞĚĚƵƌŝŶŐĂ^͘ŵĂƌŝŶŽŝ ďůŽŽŵ ŝŶ ƚŚĞĚƌŝĂƚŝĐ ^ĞĂ ΀Ϯϱ΁͘ƵƌŝŶŐ ƚŚĞ
ŵĞƐŽĐŽƐŵ ƐƚƵĚǇ ;DĂŶƵƐĐƌŝƉƚ ͿǁĞ ĚĞƚĞĐƚĞĚŚŝŐŚĞƌŵĂǆŝŵƵŵǀĂůƵĞƐŽĨ , ;Ϭ͘ϱϴ ц Ϭ͘ϰϰŶD͕
Ϭ͘ϬϲцϬ͘ϬϱĨŵŽůĐĞůůͲϭ͕ĚĂǇϭϴͿĂŶĚK;Ϭ͘ϯϴцϬ͘ϬϰŶD͕Ϭ͘ϬϲцϬ͘ϬϭĨŵŽůĐĞůůͲϭ͕ĚĂǇϮϭͿ;&ŝŐƵƌĞϵ͕
ĂŵŽƵŶƚƉĞƌĐĞůůŝƐŶŽƚƐŚŽǁŶͿ͕ǁŚĞƌĞĂƐĂŶŝŶĚƵĐĞĚ^͘ŵĂƌŝŶŽŝďůŽŽŵŝŶĂŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚ
ĂƚƚŚĞƐĂŵĞƐŝƚĞŐĂǀĞƵƉƚŽϲ͘ϴŶDĚŝƐƐŽůǀĞĚ,;ϭ͘ϯĨŵŽůĐĞůůͲϭͿ ŝŶƚŚĞƐƚĂƚŝŽŶĂƌǇƉŚĂƐĞ΀ϳϬ΁͕Ă
ŵĂǆŝŵƵŵǀĂůƵĞƚŚĂƚǁĂƐĂůƐŽŽďƐĞƌǀĞĚĚƵƌŝŶŐĂĐƌƵŝƐĞŝŶƚŚĞEŽƌƚŚĞƌŶĚƌŝĂƚŝĐ^ĞĂ΀ϭϰϲ΁͘dŚĞƐĞ
ĚĂƚĂ ĚĞŵŽŶƐƚƌĂƚĞ ƚŚĞ ǀĂƌŝĂďŝůŝƚǇ ŽĨ WhƐ ;DĂŶƵƐĐƌŝƉƚ ͕ ΀ϳϬ΁Ϳ ĂŶĚ ƐƵƉƉŽƌƚ ƚŚĞŝƌ ƉƌĞƐƵŵĞĚ
ĞĐŽůŽŐŝĐĂůƌŽůĞƐŝŶŝŶƚƌĂͲƉŽƉƵůĂƚŝŽŶƐŝŐŶĂůŝŶŐĂŶĚŝŶƚĞƌƐƉĞĐŝĞƐŝŶƚĞƌĂĐƚŝŽŶƐƐŝŶĐĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨ
ĚŝƐƚŝŶĐƚ ĚŝƐƐŽůǀĞĚ WhƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŐƌŽǁƚŚ ƉŚĂƐĞ ĐŚĂŶŐĞƐ ŽĨ ^͘ ŵĂƌŝŶŽŝ ďůŽŽŵƐ
;DĂŶƵƐĐƌŝƉƚ͕΀ϳϬ΁ͿĂƐǁĞůůĂƐƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚŝŶŚŝďŝƚŝŽŶ;DĂŶƵƐĐƌŝƉƚͿ͘
ŝĂƚŽŵƐĐĂŶďĞŶĞĨŝƚĨƌŽŵƉĞƌĐĞŝǀŝŶŐƐƵďůĞƚŚĂůĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨWhƐƐŝŶĐĞƚŚĞƐĞŝŶĚƵĐĞƌĞƐŝƐͲ
ƚĂŶĐĞƚŽĨƵƌƚŚĞƌĚŽƐĞƐ΀ϲϵ͕ϳϭ΁͘dŚŝƐŽĨĨĞƌƐĂŶĂĚǀĂŶƚĂŐĞĐŽŵƉĂƌĞĚƚŽĐŽŵƉĞƚŝŶŐƐƉĞĐŝĞƐ΀ϳϭ΁͕ďƵƚ
WhƐĐĂŶĂůƐŽĂĐƚƐĞůĨͲŝŶŚŝďŝƚŽƌǇƚŽƚŚĞƉƌŽĚƵĐŝŶŐĂůŐĂĞĂďŽǀĞĂĐĞƌƚĂŝŶƚŚƌĞƐŚŽůĚ;DĂŶƵƐĐƌŝƉƚ͕
΀ϲϵ΁Ϳ͘ŶŝŶĨůƵĞŶĐĞŽĨWhƐŽŶďĂĐƚĞƌŝĂĂŶĚǀŝƌƵƐĞƐ΀ϳϭ΁ĂƐƐƵŐŐĞƐƚĞĚďĞĨŽƌĞƵŶĚĞƌůĂďĐŽŶĚŝƚŝŽŶƐ
΀ϲϬ͕ϳϲ΁ ĐŽƵůĚŶŽƚďĞ ĐŽŶĨŝƌŵĞĚ ŝŶ ĂƉƌĞǀŝŽƵƐŵĞƐŽĐŽƐŵ ƐƚƵĚǇ ΀ϭϲϭ΁͘,ŽǁĞǀĞƌ͕ ĂŵƵĐŚŚŝŐŚĞƌ
Wh ůŝďĞƌĂƚŝŽŶ ;ŵŝĐƌŽŵŽůĂƌ ƌĂŶŐĞͿ ďǇ ƐŝŶŬŝŶŐ ƉĂƌƚŝĐůĞƐ ĂƐ ƚŚĞǇ ĂƉƉĞĂƌ ĚƵƌŝŶŐ ĚĞĐĂǇŝŶŐ ĚŝĂƚŽŵ
ďůŽŽŵƐ ĞǀĞŶ ƐƚŝŵƵůĂƚĞĚ ďĂĐƚĞƌŝĂů ŐƌŽǁƚŚ ŝŶ Ă ƐƚƵĚǇ ĂŶĚ ĐŽŶƚƌŝďƵƚĞĚ ƚŽ ƚŚĞ ďĂĐƚĞƌŝĂů ŝŶŝƚŝĂƚĞĚ
ƌĞŵŝŶĞƌĂůŝǌĂƚŝŽŶŽĨƉĂƌƚŝĐůĞƐǁŝƚŚƉŽƚĞŶƚŝĂůŝŵƉůŝĐĂƚŝŽŶƐĨŽƌƚŚĞŐůŽďĂůĐĂƌďŽŶĐǇĐůĞ΀ϭϲϮ΁͘
/ŶĐŽŶƚƌĂƐƚƚŽƌĞůĞĂƐĞŽĨŽǆǇůŝƉŝŶƐďǇŝŶƚĂĐƚĂůŐĂĞŽƌƐŝŶŬŝŶŐƉĂƌƚŝĐůĞƐ͕ƉĂƌƚŝĐƵůĂƚĞWhƉƌŽĚƵĐƚŝŽŶ
ĂĨƚĞƌ ĐĞůů ĚŝƐƌƵƉƚŝŽŶ ĂƐ ŝƚ ŽĐĐƵƌƐ ĚƵƌŝŶŐ ŐƌĂǌŝŶŐ ŝƐ ǁĞůů ƐƚƵĚŝĞĚ ĂŶĚ ůĞĂĚƐ ƚŽ ŚŝŐŚ ůŽĐĂů Wh
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ;Ğ͘Ő͕͘ĂƉƉƌŽǆŝŵĂƚĞůǇϮϴŶD,ƉůƵƐK;ϯϱĨŵŽůĐĞůůͲϭŽĨ^͘ŵĂƌŝŶŽŝͿŝŶƚŚĞĚƌŝĂƚŝĐ
^ĞĂ ΀Ϯϱ΁ ǀƐ͘ ϮϯŶD ;ϱ ĨŵŽů ĐĞůůͲϭ͕ ĚĂǇ ϭϴͿ ŝŶ ƚŚĞ ƉƌĞƐĞŶƚĞĚŵĞƐŽĐŽƐŵ ĞǆƉĞƌŝŵĞŶƚ ;&ŝŐƵƌĞ ϵͿͿ͘
dŚĞƐĞǀĂůƵĞƐ͕ǁŚŝĐŚŵŝŐŚƚďĞůŽĐĂůůǇĞǀĞŶŚŝŐŚĞƌ;Ğ͘Ő͕͘ŝŶƚŚĞŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂůƚƌĂĐƚŽĨĐŽƉĞƉŽĚƐͿ͕
ŵĂǇĐĂƵƐĞƐĞǀĞƌĞƌĞƉƌŽĚƵĐƚŝŽŶĐŽŶƐĞƋƵĞŶĐĞƐŝŶĐŽƉĞƉŽĚƐ;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϮͿůŝŬĞƐŚŽǁŶďĞĨŽƌĞ
ĨŽƌdĞŵŽƌĂƐƚǇůŝĨĞƌĂĂŶĚĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐ ĨĞĚǁŝƚŚŐŝĂŶƚ ůŝƉŽƐŽŵĞƐĐŽŶƚĂŝŶŝŶŐϭϵŶDĂŶĚ
ϮϯŶD΀ϱϵ΁͘
/ŶƚĞƌĞƐƚŝŶŐůǇ͕ ƚŚĞ ƌĂƚŝŽŽĨ, ƚŽKǁĂƐŶŽƚ ůĂƌŐĞƌ ƚŚĂŶ ĨŽƵƌ ŝŶƉĂƌƚŝĐƵůĂƚĞ ĂŶĚĚŝƐƐŽůǀĞĚWh
ƋƵĂŶƚŝĨŝĐĂƚŝŽŶ ;&ŝŐƵƌĞϵͿ ĂŶĚ ƚŚƵƐ ĨŝƚƐ ƚŽ ůĂďŽƌĂƚŽƌǇĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚ^͘ŵĂƌŝŶŽŝŵŽŶŽĐƵůƚƵƌĞƐ
΀ϲϵ΁͕ǁŚĞƌĞĂƐ ŝŶ Ă ĐŽŵƉĂƌĂďůĞŵĞƐŽĐŽƐŵ ƐƚƵĚǇŽŶ ƚŚĞ ƐĂŵĞ ƐŝƚĞ ƚŚĞƉĂƌƚŝĐƵůĂƚĞ,ͬK ƌĂƚŝŽ
ǁĂƐĂƚůĞĂƐƚϮϱͬϭ΀ϳϬ΁͘dŚĞĚĞůĂǇĞĚďůŽŽŵŽĨW͘ƉŽƵĐŚĞƚƚŝ;DĂŶƵƐĐƌŝƉƚ͕&ŝŐƵƌĞϵͿǁĂƐƚŚĞŵŽƐƚ
 ',6&866,21
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
ŶŽƚŝĐĞĂďůĞĚŝĨĨĞƌĞŶĐĞĐŽŵƉĂƌĞĚƚŽƐŝŵƵůƚĂŶĞŽƵƐďůŽŽŵƐŽĨƚŚĞƐĞƐƉĞĐŝĞƐ ŝŶ΀ϳϬ΁ǁŝƚŚŽƵƚŵĂũŽƌ
ƉƌĞƐĞŶĐĞ ŽĨ ŽƚŚĞƌ ĂůŐĂĞ ŝŶ ďŽƚŚ ŵĞƐŽĐŽƐŵ ĞǆƉĞƌŝŵĞŶƚƐ͘ dŚŝƐ ƉŽƚĞŶƚŝĂůůǇ ƉŽŝŶƚƐ ƚŽǁĂƌĚƐ Ă
ƌĞŐƵůĂƚŝŽŶŽĨƚŚĞWhƌĂƚŝŽ͕ŵĂǇďĞĂƐƌĞƐƉŽŶƐĞƚŽƉƌŽĚƵĐĞĚďǇW͘ƉŽƵĐŚĞƚŝŝ͘ŶĂůůĞůŽƉĂƚŚŝĐ
ĞĨĨĞĐƚ ŽĨ  ŽŶ ^͘ ĐŽƐƚĂƚƵŵ ΀Ϯϴ΁ ƚŚĂƚŵŝŐŚƚ ĂůƐŽ ĂĨĨĞĐƚ ƚŚĞ Wh ƉƌŽĚƵĐƚŝŽŶ ƌĂƚŝŽ ǁĂƐ ƐŚŽǁŶ
ďĞĨŽƌĞŝŶůĂďŽƌĂƚŽƌǇƐƚƵĚŝĞƐ͘KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ĞĨĨĞĐƚƐŽĨŶƵƚƌŝĞŶƚůŝŵŝƚĂƚŝŽŶ΀ϭϲϯ΁ĂŶĚĂŵŽƌĞ
ĐŽŵƉůĞǆ ŝŶƚĞƌĂĐƚŝŽŶ ďĂƐĞĚ ŽŶ ĚŝǀĞƌƐĞ ĞǆƵĚĂƚĞĚ ŵĞƚĂďŽůŝƚĞƐ ŽĨ ŽƚŚĞƌ ƉůĂŶŬƚŽŶ ƚŚĂƚ ĐĂƵƐĞ Ă
ƉŚǇƐŝŽůŽŐŝĐĂů ƌĞƐƉŽŶƐĞ ŝŶ ƚŚĞ ƌĞĐĞŝǀŝŶŐĂůŐĂ͕ĚĞŵŽŶƐƚƌĂƚĞĚ ĨŽƌĞǆĂŵƉůĞĚƵƌŝŶŐŶŽŶͲĐŽŶƚĂĐƚ ĐŽͲ
ĐƵůƚƵƌŝŶŐŽĨ^͘ĐŽƐƚĂƚƵŵĂŶĚdŚĂůĂƐƐŝŽƐŝƌĂƌŽƚƵůĂ΀ϭϲϰ΁͕ĂƌĞƉŽƐƐŝďůĞĐĂƵƐĞƐ͘
 3UREHGHVLJQDQGXSWDNHRI D38$GHULYHGSUREHLQSODQNWRQLFRUJDQLVPV
dŚĞ ďŝŽůŽŐŝĐĂů ĞĨĨĞĐƚƐ ŽĨ WhƐ ŚĂǀĞ ďĞĞŶ ĚŽĐƵŵĞŶƚĞĚ ďǇ ƐŝŵƉůĞ ďƵƚ ŽĨƚĞŶ ƚŝŵĞͲĐŽŶƐƵŵŝŶŐ
ŵĞĂƐƵƌĞŵĞŶƚƐ ůŝŬĞ ĐĞůů ĐŽƵŶƚƐ͕ŽďƐĞƌǀĂƚŝŽŶŽĨ ĐŽƉĞƉŽĚĞŐŐƉƌŽĚƵĐƚŝŽŶ͕ŽƌŵŝĐƌŽƐĐŽƉŝĐ ŝŶƐƉĞĐͲ
ƚŝŽŶŽĨŵŽƌƉŚŽůŽŐǇ͘KǀĞƌƚŝŵĞ͕ĂƐĞƌŝĞƐŽĨŵĞƚŚŽĚŽůŽŐŝĐĂůĂĚǀĂŶĐĞŵĞŶƚƐŚĂǀĞĐŽŶƚƌŝďƵƚĞĚƚŽĂ
ĨŝƌƐƚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŵŽĚĞŽĨĂĐƚŝŽŶŽĨƚŚĞƐĞŵĞƚĂďŽůŝƚĞƐ΀ϱϲ͕ϵϰ͕ϵϱ΁;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϯͿĂŶĚ
ƚŚĞŝƌďŝŽƐǇŶƚŚĞƐŝƐ ΀ϭϵ΁ ;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϭͿ͘ƵƌƌĞŶƚ ĨůƵŽƌĞƐĐĞŶĐĞͲďĂƐĞĚƚĞĐŚŶŝƋƵĞƐ ůŝŬĞƚĞƌŵŝŶĂů
ĚĞŽǆǇŶƵĐůĞŽƚŝĚǇů ƚƌĂŶƐĨĞƌĂƐĞͲŵĞĚŝĂƚĞĚ ĚĞŽǆǇƵƌŝĚŝŶĞ ƚƌŝƉŚŽƐƉŚĂƚĞ ŶŝĐŬͲĞŶĚ ůĂďĞůŝŶŐ ;dhE>Ϳ
΀ϱϲ͕ϵϱ΁ ĂŶĚE ůĂďĞůŝŶŐǁŝƚŚďƌŽŵŽĚĞŽǆǇƵƌŝĚŝŶĞ ;ƌĚhͿ ĨŽůůŽǁĞĚďǇ ŝŶĐƵďĂƚŝŽŶǁŝƚŚ ĨůƵŽƌĞƐͲ
ĐĞŶƚƌĚhĂŶƚŝďŽĚŝĞƐ΀ϵϰ΁ŝŶĚŝĐĂƚĞĚWhͲŝŶĚƵĐĞĚĂƉŽƉƚŽƐŝƐŝŶƐĞĂƵƌĐŚŝŶĂŶĚĐŽƉĞƉŽĚĞŵďƌǇŽƐ͘
DŽƌĞŽǀĞƌ͕ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĞŐŐ ǀŝĂďŝůŝƚǇ ǁĂƐ ƐŚŽǁŶ ďǇ ĨůƵŽƌĞƐĐĞŶƚ ƉƌŽďĞƐ ;Ğ͘Ő͕͘ ŇƵŽƌĞƐĐĞŝŶ
ĚŝĂĐĞƚĂƚĞ͕^zdKy'ƌĞĞŶͿŝŶ͘ŚĞůŐŽůĂŶĚŝĐƵƐ΀ϭϲϱ΁Ϳ͘,ŽǁĞǀĞƌ͕ĂůůŵĞƚŚŽĚƐĚŽŶŽƚǀŝƐƵĂůŝǌĞĚŝƌĞĐƚ
ƵƉƚĂŬĞĂŶĚůŽĐĂůŝǌĂƚŝŽŶŽĨWhƐ͘
/ŶĂƚĂƌŐĞƚĞĚĂƉƉƌŽĂĐŚ/ĂĚĚƌĞƐƐĞĚĚŝƌĞĐƚƵƉƚĂŬĞŽĨWhƐŝŶŵĂƌŝŶĞƉůĂŶŬƚŽŶďǇƵƐŝŶŐŵŽůĞĐƵůĂƌ
ƉƌŽďĞƐ ĂŶĚ ĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇ ;DĂŶƵƐĐƌŝƉƚ  ĂŶĚDĂŶƵƐĐƌŝƉƚͿ͘ dŚĞ ĚĞŵĂŶĚ ƚŽ ĂƉƉůǇ
ƚĂŝůŽƌĞĚŵĞƚŚŽĚƐǁĂƐĂůƌĞĂĚǇĚŝƐĐƵƐƐĞĚŝŶϮϬϬϮĚƵƌŝŶŐĂĐŽůůŽƋƵŝƵŵŽĨϯϳƐĐŝĞŶƚŝƐƚƐƚŚĂƚĂŝŵĞĚ
ƚŽǁĂƌĚƐĂĐŽŵƉƌĞŚĞŶƐŝǀĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞĚŝĂƚŽŵͲĐŽƉĞƉŽĚŝŶƚĞƌĂĐƚŝŽŶ͗͞ŵĂũŽƌƚĂƐŬŝŶƚŚĞ
ŶĞĂƌ ĨƵƚƵƌĞ ǁŝůů ďĞ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ĐŚĞŵŝĐĂů ĂŶĂůǇƚŝĐĂů ŵĞƚŚŽĚƐ ƚŚĂƚ ǁŝůů ĂůůŽǁ ƵƐ ƚŽ
ŝŶǀĞƐƚŝŐĂƚĞƉƌŽĐĞƐƐĞƐŝŶƚŚĞĐŽƉĞƉŽĚŐƵƚĂŶĚƚŝƐƐƵĞ͕ŝŶŽƌĚĞƌƚŽĞǀĂůƵĂƚĞƚŚĞƉŽƐƐŝďůĞƵƉƚĂŬĞĂŶĚ
ĚŝƐƚƌŝďƵƚŝŽŶŽĨƌĞĂĐƚŝǀĞĂůĚĞŚǇĚĞƐƚŽǁĂƌĚƐƚĂƌŐĞƚŵŽůĞĐƵůĞƐ͕ĐĞůůƐĂŶĚŽƌŐĂŶƐ͟΀ϭϰϵ΁͘
>ŝŬĞƐŚŽǁŶĂďŽǀĞ͕ĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞƐŚĂǀĞďĞĐŽŵĞǀĂůƵĂďůĞƚŽŽůƐƚŽƐƚƵĚǇƐƚƌƵĐƚƵƌĂůĂŶĚĨƵŶĐͲ
ƚŝŽŶĂů ĐŚĂŶŐĞƐ ŝŶĐĞůůƐĂŶĚŽƌŐĂŶŝƐŵƐ͘ /ĂůƐŽĐŚŽƐĞĂ ĨůƵŽƌĞƐĐĞŶĐĞͲďĂƐĞĚĂƉƉƌŽĂĐŚĂŶĚĂŵŽůĞͲ
ĐƵůĂƌ ƉƌŽďĞ ĚĞƐŝŐŶĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ĂĐƚŝǀŝƚǇͲďĂƐĞĚ ƉƌŽƚĞŝŶ ƉƌŽĨŝůŝŶŐ ;WWͿ͘ dŚŝƐ ƚĞĐŚŶŝƋƵĞ ƵƐĞƐ
ƐŵĂůůͲŵŽůĞĐƵůĞ ĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞƐ ;WƐͿ ƚŚĂƚ ĐŽŶƚĂŝŶ ĨƵŶĐƚŝŽŶĂůŵŽŝĞƚŝĞƐ ďĂƐĞĚ ŽŶ ŶĂƚƵƌĂů
ƉƌŽĚƵĐƚƐŽƌƐƵďƐƚƌĂƚĞƐĂŶĚŝŶŚŝďŝƚŽƌƐŽĨĞŶǌǇŵĞĐůĂƐƐĞƐ΀ϭϮϮ΁͕ǁŚŝĐŚĐŽǀĂůĞŶƚůǇƌĞĂĐƚǁŝƚŚƚĂƌŐĞƚ
ŵŽůĞĐƵůĞƐ͘ŽŵƉĂƌĞĚƚŽƚŚĞŝƌƉƌŝŵĂƌǇĂƉƉůŝĐĂƚŝŽŶƐƚŽĚĞƚĞƌŵŝŶĞĂĐƚŝǀĞƉƌŽƚĞŝŶƚĂƌŐĞƚƐďǇŵĂƐƐ
ƐƉĞĐƚƌŽŵĞƚƌǇ͕WƐŚĂǀĞďĞĞŶĂůƐŽďƵƚůĞƐƐĨƌĞƋƵĞŶƚůǇƵƐĞĚĨŽƌŽƉƚŝĐĂůŝŵĂŐŝŶŐ΀ϭϬϴ͕ϭϯϬ͕ϭϲϲ΁͘
',6&866,21 


dŚĞ WhͲĚĞƌŝǀĞĚ ƉƌŽďĞ ŝƐ ďĂƐĞĚ ŽŶ ͕ǁŚŝĐŚ ŝƐ ƚŚĞ ďĞƐƚ ƐƚƵĚŝĞĚŵĞƚĂďŽůŝƚĞ ŽĨ ƚŚĞ ŐƌŽƵƉŽĨ
WhƐǁŝƚŚĂǀĂŝůĂďůĞĚĂƚĂ ĨŽƌƐƚƌƵĐƚƵƌĞͲĂĐƚŝǀŝƚǇ ƌĞůĂƚŝŽŶƐŚŝƉ ΀ϱϭ΁͘ŚĂƐďĞĐŽŵĞĂŵŽĚĞůĂůĚĞͲ
ŚǇĚĞ ĨŽƌƐƚƵĚǇŝŶŐƚŚĞĞĨĨĞĐƚƐŽĨŽǆǇůŝƉŝŶƐŽŶŵĂƌŝŶĞƉůĂŶŬƚŽŶ ΀ϭϲϳ΁͘dŚĞƐǇŶƚŚĞƚŝĐϭϬɲ͕ɴ͕ɶ͕ɷͲ
ƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞ Ϯ͕ϰͲĚĞĐĂĚŝĞŶͲϵͲǇŶĂů ;z͕ &ŝŐƵƌĞ ϭϬͿ ĨƵŶĐƚŝŽŶƐ ĂƐ ƌĞĂĐƚŝǀĞ ŐƌŽƵƉ ;Z'Ϳ
ĂŶĚ ŝƐ ůŝŶŬĞĚ Ăƚ ƚŚĞ ƚĞƌŵŝŶƵƐ ǁŝƚŚ ƚŚĞ ǁĞůůͲĞƐƚĂďůŝƐŚĞĚ͕ ĐĞůů ƉĞƌŵĞĂďůĞ͕ ĂŶĚ ĐŽŵŵĞƌĐŝĂůůǇ
ĂǀĂŝůĂďůĞ ĨůƵŽƌŽƉŚŽƌĞ ƚĞƚƌĂŵĞƚŚǇůƌŚŽĚĂŵŝŶĞ ;dDZͿ ΀ϭϲϴ͕ϭϲϵ΁ ĂƐ ƌĞƉŽƌƚĞƌŵŽůĞĐƵůĞ ƚŽ ĨŽƌŵ
ƚŚĞ W dDZͲWh ;&ŝŐƵƌĞ ϭϬͿ͘ dŚŝƐ ƐƚƌƵĐƚƵƌĂů ŵĂŶŝƉƵůĂƚŝŽŶ ŽĨ ƚŚĞ ĂůŬǇů ƐŝĚĞ ĐŚĂŝŶ ŽĨ 
ǁŝƚŚŽƵƚŝŶƚĞƌĨĞƌŝŶŐǁŝƚŚƚŚĞĂĐƚŝǀĞɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐƚƌƵĐƚƵƌĂůĞůĞŵĞŶƚǁĂƐũƵƐƚŝĨŝĞĚ
ďǇƚŚĞĨĂĐƚƚŚĂƚ ƚŚĞďŝŽĂĐƚŝǀŝƚǇŽĨWhƐŽŶůǇƉĂƌƚŝĂůůǇĚĞƉĞŶĚƐŽŶƚŚĞƉŽůĂƌŝƚǇŽĨƚŚĞƐŝĚĞĐŚĂŝŶ
ĂŶĚ ŝƐ ĞǀĞŶƉƌĞƐĞŶƚ ŝŶɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͕ǁŚĞƌĞĂƐ ƐĂƚƵƌĂƚĞĚ ĐŽƵŶƚĞƌƉĂƌƚƐ ĂƌĞ ĂůŵŽƐƚ
ďŝŽůŽŐŝĐĂůůǇŝŶĂĐƚŝǀĞ΀ϱϭ͕ϲϬ΁͘
dŽĐŽŵƉĂƌĞƵƉƚĂŬĞďĞŚĂǀŝŽƌŽĨƵŶƐĂƚƵƌĂƚĞĚĂŶĚƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ/ĐŽƵƉůĞĚϱͲŚĞǆǇŶĂů;^ͿƚŽ
dDZͲEϯĂŶĚ ƌĞĐĞŝǀĞĚdDZͲ^ ;&ŝŐƵƌĞϭϬͿ͘ƐĂŶĂĚĚŝƚŝŽŶĂů ĐŽŶƚƌŽů͕ ƚŚĞ ĨůƵŽƌĞƐĐĞŶƚĂǌŝĚĞ
dDZͲEϯ;&ŝŐƵƌĞϭϬͿǁĂƐƵƐĞĚ͘

&ŝŐƵƌĞϭϬ͘ KǀĞƌǀŝĞǁ ŽĨ ƚŚĞ ƉƌŽďĞ ĐŽŵƉŽŶĞŶƚƐ͕ ƚŚĞ ƉƌŽďĞ dDZͲWh͕ ĂŶĚ ƚŚĞ ĐŽŶƚƌŽů dDZͲ^͘ dŚĞ ƐǇŶƚŚĞƐŝƐ ŽĨ
dDZͲEϯ͕z͕ ĂŶĚdDZͲWhǁĞƌĞ ŝŶƚƌŽĚƵĐĞĚ ŝŶŵǇĚŝƉůŽŵĂ ƚŚĞƐŝƐ ΀ϭϰϳ΁ ĂŶĚĂƌĞƉƌĞƐĞŶƚĞĚ ŝŶDĂŶƵƐĐƌŝƉƚ
ǁŝƚŚƐůŝŐŚƚŵŽĚŝĨŝĐĂƚŝŽŶƐ͘
WŚĂĞŽĚĂĐƚǇůƵŵ ƚƌŝĐŽƌŶƵƚƵŵ ŚĂƐ ďĞĐŽŵĞ Ă ĐĞŶƚƌĂůŵŽĚĞů ĨŽƌŵŽůĞĐƵůĂƌ ĂŶĚ ĐĞůůƵůĂƌ ƐƚƵĚŝĞƐ ŽĨ
ĚŝĂƚŽŵ ďŝŽůŽŐǇ ΀ϭϳϬ΁͘ /ƚ ƌĞůĞĂƐĞƐ ƉŽůĂƌ ŽǆŽͲĂĐŝĚƐ ΀Ϯϯ΁ ƚŚĂƚ ĂůƐŽ ďĞĂƌ ƚŚĞ ɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞ ŵŽƚŝǀĞ ĂŶĚ ǁĂƐ ƐŚŽǁŶ ƚŽ ďĞ Ă ŚŝŐŚůǇ ŝŶŚŝďŝƚŽƌǇ ĂůŐĂ ƚŽ ůĂƌǀĂů ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ͘
ŚĞůŐŽůĂŶĚŝĐƵƐ΀ϭϳϭ΁͘sĂƌĚŝĞƚĂů͘΀ϳϭ΁ƐƚƵĚŝĞĚĞĨĨĞĐƚƐŽĨŽŶW͘ƚƌŝĐŽƌŶƵƚƵŵĂŶĚƐƵŐŐĞƐƚĞĚĂͲ
ŵĞĚŝĂƚĞĚĐĞůůͲƚŽͲĐĞůůƐŝŐŶĂůŝŶŐ͘tŚĞŶĞǆƉŽƐĞĚƚŽϯϯђDŽĨƚŚŝƐŽǆǇůŝƉŝŶ͕W͘ƚƌŝĐŽƌŶƵƚƵŵŝŶŝƚŝĂƚĞĚĂ
ŶŝƚƌŝĐŽǆŝĚĞ;EKͿďƵƌƐƚƚŚĂƚƌĞƐƵůƚĞĚĨƌŽŵĂŶŝŶĐƌĞĂƐĞĚŝŶƚƌĂĐĞůůƵůĂƌĐĂůĐŝƵŵĐŽŶĐĞŶƚƌĂƚŝŽŶ΀ϳϭ΁͘
ƚ Ă ůŽǁĞƌ ĐŽŶĐĞŶƚƌĂƚŝŽŶ ŽĨ ϭϬђD͕  ĚŝĚ ŶŽƚ ĂĨĨĞĐƚ W͘ ƚƌŝĐŽƌŶƵƚƵŵ ΀ϳϭ΁ ďƵƚ ĚŝĨĨĞƌĞŶƚ ŽƚŚĞƌ
ĂůŐĂĞ΀ϳϱ΁ƌĞŐĂƌĚŝŶŐĐĞůůŵĞŵďƌĂŶĞƉĞƌŵĞĂďŝůŝƚǇŽĨƚŚĞĚǇĞ^zdKy'ƌĞĞŶ͘
ƚƚŚŝƐĐŽŶĐĞŶƚƌĂƚŝŽŶǁĞƐŚŽǁĞĚĨŽƌƚŚĞĨŝƌƐƚƚŝŵĞĂŶƵƉƚĂŬĞĂŶĚĂĐĐƵŵƵůĂƚŝŽŶŽĨĂĚĞƌŝǀĂƚŝǀĞ
;dDZͲWhͿ ŝŶ ĂůŐĂů ĐĞůůƐ ŽĨ W͘ ƚƌŝĐŽƌŶƵƚƵŵ ;DĂŶƵƐĐƌŝƉƚ Ϳ͘ dDZͲWh ĚŝƐƚƌŝďƵƚĞĚ ŽǀĞƌ
ĂůŵŽƐƚ ƚŚĞĞŶƚŝƌĞ ĐĞůůƐǁŚĞƌĞĂƐ ƚŚĞ ƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƉƌŽďĞdDZͲ^ĚŝĚŶŽƚ ƐƵďƐƚĂŶƚŝĂůůǇ
ĂĐĐƵŵƵůĂƚĞ͘dƌĞĂƚŵĞŶƚǁŝƚŚƚŚĞĐŽŶƚƌŽůdDZͲEϯĐŽƵůĚŶŽƚďĞƐŝŐŶŝĨŝĐĂŶƚůǇĚŝƐƚŝŶŐƵŝƐŚĞĚĨƌŽŵ
 ',6&866,21
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ƵŶƚƌĞĂƚĞĚĐĞůůƐƐŽƚŚĂƚǁĞĐĂŶĞǆĐůƵĚĞĂĐĐƵŵƵůĂƚŝŽŶŽĨƚŚĞƉƌŽďĞƐŝŶƚŚĞŽƌŐĂŶŝƐŵƐĚƵĞƚŽ ƚŚĞ
ƐƚƌƵĐƚƵƌĞŽĨƚŚĞĨůƵŽƌŽƉŚŽƌĞŝƚƐĞůĨ͘
dŚĞŚŝŐŚƌĞĂĐƚŝǀŝƚǇŽĨƚŚĞɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĐĂŶĞǆƉůĂŝŶƚŚĞĂďŝůŝƚǇŽĨdDZͲWhƚŽ
ĞŶƌŝĐŚŝŶƚŚĞǁŚŽůĞĐĞůůǁŝƚŚŽƵƚŝŶƚƌĂĐĞůůƵůĂƌĐŽŵƉĂƌƚŵĞŶƚĂƚŝŽŶ͗ƚŚĞĞůĞĐƚƌŽƉŚŝůŝĐDŝĐŚĂĞůĂĐĐĞƉͲ
ƚŽƌ ƉƌŽďĂďůǇ ĐŽǀĂůĞŶƚůǇ ƌĞĂĐƚƐ ǁŝƚŚ ŶƵĐůĞŽƉŚŝůŝĐ ŵŽŝĞƚŝĞƐ ŽĨ ĐĞůůƵůĂƌ ĐŽŵƉŽŶĞŶƚƐ ůŝŬĞ ƉƌŽƚĞŝŶƐ
΀ϴϲ͕ϴϳ΁͕E΀ϴϴ͕ϴϵ͕ϭϳϮ΁͕ŽƌƐŵĂůůƉĞƉƚŝĚĞƐ΀ϴϰ΁͕ǁŚŝĐŚǁŝůůďĞĂĚĚƌĞƐƐĞĚůĂƚĞƌ;ĐŚĂƉƚĞƌϱ͘ϯͿ͘dŚŝƐ
ŵĂǇƌĞĚƵĐĞĞǆĨŝůƚƌĂƚŝŽŶŽĨdDZͲWh;DĂŶƵƐĐƌŝƉƚͿ͘
dŚĞƌĞƐƵůƚƐŝŶĚŝĐĂƚĞƚŚĂƚĐĞůůǁĂůůƐĂŶĚŵĞŵďƌĂŶĞƐĚŽŶŽƚƌĞƉƌĞƐĞŶƚĂďĂƌƌŝĞƌĨŽƌWhƐ͘&ƵƌƚŚĞƌͲ
ŵŽƌĞ͕ ƚŚĞƐĞ ĂůĚĞŚǇĚĞƐĚŝĚŶŽƚƉƌĞĨĞƌĞŶƚŝĂůůǇ ĐŽǀĂůĞŶƚůǇ ƌĞĂĐƚǁŝƚŚ ƐƉĞĐŝĨŝĐ ĐŽŵƉŽŶĞŶƚƐǁŝƚŚŝŶ
ƚŚĞŵĞŵďƌĂŶĞůŝŬĞƌĞĐĞƉƚŽƌƐ΀ϭϳϯ΁ŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵƐŝŶĐĞŶŽŝŶĐƌĞĂƐĞĚŵĞŵďƌĂŶĞĨůƵŽƌĞƐĐĞŶĐĞ
ǁĂƐĚĞƚĞĐƚĞĚ;&ŝŐϰŝŶDĂŶƵƐĐƌŝƉƚͿ͘
,ŽǁĞǀĞƌ͕ĂŶƵƉƚĂŬĞŵĞĐŚĂŶŝƐŵĨŽƌWhƐ͕ĂƐ ŝƚŚĂƐďĞĞŶŽďƐĞƌǀĞĚĞĂƌůŝĞƌ ĨŽƌŐůƵĐŽƐĞďǇƚƌĂŶƐͲ
ƉŽƌƚĞƌƐ ŝŶ ƚŚĞ ƐĂŵĞ ĂůŐĂ ΀ϭϳϰ΁͕ ĐĂŶŶŽƚ ďĞ ĚĞĚƵĐĞĚ ĨƌŽŵ ƚŚĞ ĞǆƉĞƌŝŵĞŶƚĂů ĨŝŶĚŝŶŐƐ͘ ĞƐŝĚĞƐ
ƚƌĂŶƐƉŽƌƚĞƌƐ͕ŽƚŚĞƌŵĞĐŚĂŶŝƐŵƐůŝŬĞƉĂƐƐŝǀĞĚŝĨĨƵƐŝŽŶ͕ǀĞƐŝĐůĞͲŵĞĚŝĂƚĞĚƚƌĂŶƐƉŽƌƚ͕ŽƌŵĞƚĂďŽůŝǌĂͲ
ƚŝŽŶƚŚĂƚĞŶĂďůĞƐƵďƐƚĂŶĐĞƐƚŽĐƌŽƐƐƚŚĞŵĞŵďƌĂŶĞĂƌĞŬŶŽǁŶ΀ϭϳϯ΁͘
KƵƌƌĞƐƵůƚƐǀŝƐƵĂůŝǌĞĨŽƌƚŚĞĨŝƌƐƚƚŝŵĞ ƚŚĂƚWhĂŶĂůŽŐƐĂƌĞƚĂŬĞŶƵƉ ŝŶĐĞůůƐ ;DĂŶƵƐĐƌŝƉƚͿ ƚŽ
ĞǆĞƌƚƚŚĞŝƌĂĐƚŝǀŝƚǇŝŶŵĂƌŝŶĞƉůĂŶŬƚŽŶ͘dŚŝƐŝƐĂůƐŽĐŽŶƐŝƐƚĞŶƚǁŝƚŚƉƌĞǀŝŽƵƐĨŝŶĚŝŶŐƐďǇĚŽůƉŚĞƚ
Ăů͘ ΀ϲϬ΁͕ ǁŚŽ ŐĂǀĞ ĞǀŝĚĞŶĐĞ ƚŚĂƚ ƉĞŶĞƚƌĂƚŝŽŶ ƚŚƌŽƵŐŚŵĞŵďƌĂŶĞƐ ŝƐ Ă ƉƌĞƌĞƋƵŝƐŝƚĞ ĨŽƌ WhƐ͛
ďŝŽĂĐƚŝǀŝƚǇ͘ dŚĞǇ ĐŽŶĚƵĐƚĞĚ Ă ĐůĂƌŝĨǇŝŶŐ ĞǆƉĞƌŝŵĞŶƚ ŽŶ  ƵƉƚĂŬĞ ŝŶ ƚŚĞ ǇĞĂƐƚ ^ĂĐĐŚĂƌŽŵǇĐĞƐ
ĐĞƌĞǀŝƐŝĂĞ͕ ǁŚŝĐŚ ŝƐ ĂůŵŽƐƚ ŝŶƐĞŶƐŝƚŝǀĞ ƚŽ WhƐ͘ KŶůǇ ŵƵƚĂŶƚƐ ǁŝƚŚ ŝŶĐƌĞĂƐĞĚ ĐĞůů ǁĂůů ĂŶĚͬŽƌ
ƉůĂƐŵĂŵĞŵďƌĂŶĞƉĞƌŵĞĂďŝůŝƚǇǁĞƌĞĂĨĨĞĐƚĞĚďǇĐŽŵƉĂƌĞĚƚŽǁŝůĚͲƚǇƉĞĐĞůůƐ΀ϲϬ΁͘
ŝĂƚŽŵƐƉƌŽĚƵĐĞWhƐĂƐĚĞĨĞŶƐĞŵĞƚĂďŽůŝƚĞƐĂŐĂŝŶƐƚƚŚĞŝƌŵĂŝŶƉƌĞĚĂƚŽƌƐ͕ƚŚĞĐŽƉĞƉŽĚƐ;ƐĞĞ
ĐŚĂƉƚĞƌϭ͘Ϯ͘ϮͿ͘ŝŽůŽŐŝĐĂůĞĨĨĞĐƚƐŽĨWhͲƉƌŽĚƵĐŝŶŐĚŝĂƚŽŵĚŝĞƚƐŽŶĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶŝŶĨŝĞůĚ
ĂŶĚ ůĂďŽƌĂƚŽƌǇ ƐƚƵĚŝĞƐ ŝŶĐůƵĚĞ ƌĞĚƵĐĞĚ ĨĞƌƚŝůŝƚǇ ĂŶĚ ĞŐŐ ŚĂƚĐŚŝŶŐ ƐƵĐĐĞƐƐ ĂƐǁĞůů ĂŶ ŝŵƉĂŝƌĞĚ
ĚĞǀĞůŽƉŵĞŶƚĂŶĚŵĂůĨŽƌŵĂƚŝŽŶƐŽĨƚŚĞŽĨĨƐƉƌŝŶŐ;ƌĞǀŝĞǁĞĚŝŶ΀Ϯϭ͕ϰϯ͕ϱϱ΁Ϳ͘sŝƐƵĂůŝǌĂƚŝŽŶŽĨƵƉƚĂŬĞ
ĂŶĚ ĚŝƐƚƌŝďƵƚŝŽŶ ŽĨ WhƐ ŝŶ ĐŽƉĞƉŽĚƐ ŝƐ ĐĞŶƚƌĂů ĨŽƌ ƵŶƌĂǀĞůŝŶŐ ƚŚĞ ŝŶƐŝĚŝŽƵƐ ĞĨĨĞĐƚƐ ŽĨ ƚŚĞƐĞ
ŽǆǇůŝƉŝŶƐ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ĚĞƐŝŐŶ ŽĨ ƵƉƚĂŬĞ ƐƚƵĚŝĞƐ ŶĞĞĚƐ ƚŽ ďĞ ŵŽƌĞ ƐŽƉŚŝƐƚŝĐĂƚĞĚ ƚŚĂŶ ǁŝƚŚ
ƐŝŶŐůĞͲĐĞůůĞĚĂůŐĂĞŵĂŝŶůǇĚƵĞ ƚŽ ƚŚĞ ƌĞƐƚƌŝĐƚĞĚ ƚƌĂŶƐĨĞƌŽĨĚǇĞƐ ƚŚƌŽƵŐŚƚŚĞĐŚŝƚŝŶŽƵƐĞǆŽƐŬĞůͲ
ĞƚŽŶ΀ϭϳϱ΁ĂŶĚŶĞĞĚƐĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞĨŽůůŽǁŝŶŐĂƐƉĞĐƚ͗WhƉƌŽĚƵĐƚŝŽŶƐƚĂƌƚƐƐĞĐŽŶĚƐĂĨƚĞƌ
ǁŽƵŶĚŝŶŐ ŽĨ ĚŝĂƚŽŵƐ ŝŶ ƚŚĞ ĨĞĞĚŝŶŐ ŽƌŐĂŶƐ ŽĨ ƚŚĞ ƉƌĞĚĂƚŽƌƐ ΀ϮϬ͕ϰϰ΁͖ ƚŽ ŵŝŵŝĐ ƚŚŝƐ ŶĂƚƵƌĂů
ĨĞĞĚŝŶŐ͕ ĚĞůŝǀĞƌǇ ŽĨ WhƐ ŶĞĞĚƐ ƚŽ ďĞ ŝŶǀŽůǀĞĚ ŝŶ ĂŶ ĂĐƚŝǀĞ ĨĞĞĚŝŶŐ ƉƌŽĐĞƐƐ ŽĨ ƚŚĞ ĐŽƉĞƉŽĚ͘
ĞĐĂƵƐĞ ŽĨ ƚŚĞƐĞ ĐŚĂůůĞŶŐĞƐ ŽŶůǇ Ă ĨĞǁ ƐƚƵĚŝĞƐ ŚĂǀĞ ĂĚĚƌĞƐƐĞĚ ĚŝƌĞĐƚ ĞĨĨĞĐƚƐ ŽĨ WhƐ ŽŶ
ĐŽƉĞƉŽĚƐ͘ƵƚƚŝŶŽĞƚĂů͘΀ϱϵ΁ĚĞǀĞůŽƉĞĚĂĨĞĞĚŝŶŐƉƌŽƚŽĐŽůǁŝƚŚŐŝĂŶƚůŝƉŽƐŽŵĞƐ͕ǁŚŝĐŚƚŚĞǇƵƐĞĚ
ƚŽĞŶĐĂƉƐƵůĂƚĞ͘ /ĂŶŽƌĂĞƚĂů͘ ΀ϱϲ΁ ŝŶĐƵďĂƚĞĚƚŚĞĚŝŶŽĨůĂŐĞůůĂƚĞWƌŽƌŽĐĞŶƚƌƵŵŵŝŶŝŵƵŵǁŝƚŚ
͕ǁŚŝĐŚǁĂƐƚŚĞŶĚĞůŝǀĞƌĞĚƚŽ͘ŚĞůŐŽůĂŶĚŝĐƵƐ ĨĞŵĂůĞƐ ĨŽƌƚŚƌĞĞĚĂǇƐ͘ƚĂďŽƵƚϭϬђDƉƌĞͲ
ƚƌĞĂƚŵĞŶƚĐŽŶĐĞŶƚƌĂƚŝŽŶŶŽŶĞŽĨƚŚĞŚĂƚĐŚĞĚůĂƌǀĂĞƌĞĂĐŚĞĚĂĚƵůƚŚŽŽĚ΀ϱϲ΁͘
',6&866,21 
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KŶ ƚŚĞ ďĂƐŝƐ ŽĨ ƚŚŝƐ ůĞƚŚĂů ĐŽŶĐĞŶƚƌĂƚŝŽŶ ĂŶĚ ĨĞĞĚŝŶŐ ƉƌŽĐĞĚƵƌĞ͕ ǁĞ ŝŶƚƌŽĚƵĐĞĚ Ă ĨĞĞĚŝŶŐ
ƉƌŽƚŽĐŽůĨŽƌĐŽƉĞƉŽĚƐƚŽǀŝƐƵĂůŝǌĞƵƉƚĂŬĞĂŶĚĚŝƐƚƌŝďƵƚŝŽŶŽĨƉƌŽďĞƐ;DĂŶƵƐĐƌŝƉƚͿ͘/ƚŝŶĐůƵĚĞƐ
ƚŚĞ ĐĂƌƌŝĞƌ ŽƌŐĂŶŝƐŵ KǆǇƌƌŚŝƐ ŵĂƌŝŶĂ ƚŚĂƚ ĚĞůŝǀĞƌƐ ƚŚĞ WhͲĚĞƌŝǀĞĚ ƉƌŽďĞ dDZͲWh ĂŶĚ
ĐŽŶƚƌŽůƐ ƚŽ ƚŚĞ ĐŽƉĞƉŽĚ ĐĂƌƚŝĂ ƚŽŶƐĂ͘ dŚŝƐ ĐĂůĂŶŽŝĚ ĐŽƉĞƉŽĚ ŽĐĐƵƌƐ ŝŶ Ă ǁŝĚĞ ŐĞŽŐƌĂƉŚŝĐĂů
ƌĂŶŐĞ͕ĨƌŽŵůŽǁƚĞŵƉĞƌĂƚƵƌĞƚŽƐƵďƚƌŽƉŝĐĂůĂƌĞĂƐ΀ϭϳϲ΁͕ĂŶĚǁĂƐƵƐĞĚĂƐŵŽĚĞůŽƌŐĂŶŝƐŵƐŝŶĐĞŝƚ
ŝƐĞĂƐǇƚŽĐƵůƚŝǀĂƚĞĂŶĚǀĞƌǇĞĨĨŝĐŝĞŶƚŝŶƚƌĂŶƐĨŽƌŵŝŶŐŝŶŐĞƐƚĞĚŵĂƚĞƌŝĂůƚŽĞŐŐƐ΀ϭϳϳ΁͘
ĐŽŵŵŽŶůŝŵŝƚĂƚŝŽŶŝŶĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇŝƐŝŶƚĞƌĨĞƌĞŶĐĞŽĨƚŚĞƉƌŽďĞĨůƵŽƌĞƐĐĞŶĐĞǁŝƚŚ
ĂƵƚŽĨůƵŽƌĞƐĐĞŶĐĞŽĨƚŚĞŽďƐĞƌǀĞĚĐĞůůƐĂŶĚƚŝƐƐƵĞ͘dŚŝƐƉŚŽƚŽŶĂƚƚĞŶƵĂƚŝŽŶĐĂŶďĞŽǀĞƌĐŽŵĞďǇ
ƉƌŽďĞƐƚŚĂƚƵƐĞĨůƵŽƌŽƉŚŽƌĞƐǁŝƚŚĞŵŝƐƐŝŽŶĂƚƚŚĞŶĞĂƌŝŶĨƌĂƌĞĚ;E/ZͿƌĞŐŝŽŶ΀ϭϳϴ΁͕ďƵƚŽŶĞŚĂƐ
ƚŽŵĂŬĞƐƵƌĞƚŚĂƚĐĞůůƵůĂƌƵƉƚĂŬĞŽĨƚŚĞĨůƵŽƌŽƉŚŽƌĞŝƐƐƚŝůůŐƵĂƌĂŶƚĞĞĚĂŶĚĂƉƉƌŽƉƌŝĂƚĞĨŝůƚĞƌƐĞƚƐ
ĨŽƌĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇĂƌĞĂǀĂŝůĂďůĞ͘/ŶŽƵƌƐƚƵĚǇ͕ƚŚĞŵŝĐƌŽƐĐŽƉŝĐƐǇƐƚĞŵǁĂƐƐƵŝƚĂďůĞĨŽƌ
dDZ ďƵƚ ŶŽƚ E/Z ĨůƵŽƌĞƐĐĞŶĐĞ ĚĞƚĞĐƚŝŽŶ͘ hŶĨŽƌƚƵŶĂƚĞůǇ͕ ĂƵƚŽĨůƵŽƌĞƐĐĞŶĐĞ ŽĨ W͘ ŵŝŶŝŵƵŵ͕
ǁŚŝĐŚǁĂƐŝŶŝƚŝĂůůǇĐŚŽƐĞŶĂƐĐĂƌƌŝĞƌŽƌŐĂŶŝƐŵĨŽƌƚŚĞͲĚĞƌŝǀĞĚƉƌŽďĞĂĨƚĞƌ /ĂŶŽƌĂĞƚĂů͘΀ϱϲ΁͕
ƐƚƌŽŶŐůǇ ŽǀĞƌůĂƉƉĞĚ ǁŝƚŚ dDZ ĨůƵŽƌĞƐĐĞŶĐĞ ;DĂŶƵƐĐƌŝƉƚ Ϳ͘ dŚĞƌĞĨŽƌĞ ǁĞ ƌĞƉůĂĐĞĚ W͘
ŵŝŶŝŵƵŵ ǁŝƚŚ ƚŚĞ ŚĞƚĞƌŽƚƌŽƉŚŝĐK͘ ŵĂƌŝŶĂ͕ ǁŚŝĐŚ ĚŽĞƐ ŶŽƚ ĐŽŶƚĂŝŶ ĂŶǇ ƉŚŽƚŽƐǇŶƚŚĞƚŝĐ ƉŝŐͲ
ŵĞŶƚƐ͘,ŽǁĞǀĞƌ͕ƚŽŐƌŽǁK͘ŵĂƌŝŶĂŝƚǁĂƐĨĞĚǁŝƚŚƚŚĞĚŝĂƚŽŵƵŶĂůŝĞůůĂƚĞƌƚŝŽůĞĐƚĂǁŚŽƐĞĨůƵŽͲ
ƌĞƐĐĞŶĐĞƐŝŐŶĂůĂůƐŽ ŝŶƚĞƌĨĞƌĞƐǁŝƚŚƚŚĂƚŽĨdDZ͘dŽŽǀĞƌĐŽŵĞƚŚŝƐ ŝƐƐƵĞ͕K͘ŵĂƌŝŶĂĐƵůƚƵƌĞƐ
ǁĞƌĞŬĞƉƚŝŶĚĂƌŬĂĨĞǁĚĂǇƐďĞĨŽƌĞƚŚĞĐŽƉĞƉŽĚĨĞĞĚŝŶŐĞǆƉĞƌŝŵĞŶƚƐƚŽĂƌƌĞƐƚƚŚĞŐƌŽǁƚŚŽĨ͘
ƚĞƌƚŝŽůĞĐƚĂ͘dŚĞĚŝŶŽĨůĂŐĞůůĂƚĞK͘ŵĂƌŝŶĂĂďƐŽƌďĞĚdDZͲWhĂŶĚƚŚĞĐŽŶƚƌŽůƐdDZͲ^ĂŶĚ
dDZͲEϯĂŶĚĚĞůŝǀĞƌĞĚƚŚĞŵŝĨĂĚĚĞĚĂƐĨŽŽĚƐŽƵƌĐĞƚŽ͘ƚŽŶƐĂ͘
hŶƐƉĞĐŝĨŝĐ ĨůƵŽƌĞƐĐĞŶĐĞŽĨ ƚŚĞĞǆŽƐŬĞůĞƚŽŶŽĨĐŽƉĞƉŽĚƐĐĂŶŽĐĐƵƌĚƵƌŝŶŐ ĨůƵŽƌĞƐĐĞŶĐĞƐƚĂŝŶŝŶŐ
;Ğ͘Ő͕͘ ǁŝƚŚ dhE> ΀ϱϵ΁Ϳ͘tŝƚŚŝŶDĂŶƵƐĐƌŝƉƚ  ǁĞ ŝŶƚƌŽĚƵĐĞ ĂŵĞƚŚŽĚ ĚĞǀĞůŽƉŵĞŶƚ ƚŽ ƌĞĚƵĐĞ
ƵŶƐƉĞĐŝĨŝĐĨůƵŽƌĞƐĐĞŶĐĞŽĨdDZ;ŵŽŶŝƚŽƌĞĚďǇdDZͲEϯͿŽŶƚŚĞƐƵƌĨĂĐĞĂŶĚŝŶƚŚĞĚŝŐĞƐƚŝǀĞ
ƚƌĂĐƚ ŽĨ ƚŚĞ ĐŽƉĞƉŽĚƐ͕ ǁŚŝĐŚ ǁĞ ŽǀĞƌĐĂŵĞ ďǇ ƐƚĂƌǀĂƚŝŽŶ ĂĐĐŽŵƉĂŶŝĞĚ ǁŝƚŚ ĚĞĨĞĐĂƚŝŽŶ ĂŶĚ
ǁĂƐŚŝŶŐŽĨƚŚĞĐŽƉĞƉŽĚƐďĞĨŽƌĞĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇ͘
KƉƚŝŵŝǌĂƚŝŽŶ ŽĨ ƚŚĞ ĨŽŽĚ ĐĂƌďŽŶ ĐŽŶƚĞŶƚ ĂƐ ǁĞůů ĂƐ ĨĞĞĚŝŶŐ ĂŶĚ ƐƚĂƌǀĂƚŝŽŶ ƚŝŵĞƐ ŽĨĨĞƌĞĚ ƚŚĞ
ƉŽƐƐŝďŝůŝƚǇ ƚŽ ŽďƐĞƌǀĞ ƉƌŽďĞ ĂĐĐƵŵƵůĂƚŝŽŶ ŝŶ ƚŚĞ ĐŽƉĞƉŽĚ ƚŝƐƐƵĞ͗ dDZͲWh ƐĞůĞĐƚŝǀĞůǇ ĞŶͲ
ƌŝĐŚĞĚ ŝŶ ƚŚĞ ŐŽŶĂĚƐ ŽĨ Ă ĨĞŵĂůĞ ͘ ƚŽŶƐĂ ;DĂŶƵƐĐƌŝƉƚ Ϳ͘ WƌĞǀŝŽƵƐůǇ͕ WŽƵůĞƚ Ğƚ Ăů͘ ΀ϲϰ͕ϭϳϵ΁
ƐŚŽǁĞĚƚŚĂƚŝŶŚŝďŝƚŽƌǇĐŽŵƉŽƵŶĚƐŽĨĚŝĂƚŽŵƐĐĂƵƐĞĚĐĞůůĨƌĂŐŵĞŶƚĂƚŝŽŶ͕ĨŽƌŵĂƚŝŽŶŽĨĂƉŽƉƚŽƚŝĐ
ďŽĚŝĞƐ͕ ĂŶĚĚĞŐƌĂĚĂƚŝŽŶŽĨ ĐǇƚŽƉůĂƐŵƉƌŽďĂďůǇďǇĂĐĐƵŵƵůĂƚŝŽŶ ŝŶŽŽĐǇƚĞƐ ĂŶĚŐŽŶĂĚƐŽĨ ƚŚĞ
ĐŽƉĞƉŽĚ ͘ ŚĞůŐŽůĂŶĚŝĐƵƐ͘ dŚŝƐ ĂĐĐƵŵƵůĂƚŝŽŶ ŵŝŐŚƚ ďĞ ƉŽƐƐŝďůĞ ďǇ ĚŝĨĨƵƐŝŽŶ ŽĨ ŵĞƚĂďŽůŝƚĞƐ
ďĞƚǁĞĞŶ ƚŚĞ ŐƵƚ ĞƉŝƚŚĞůŝƵŵ ĂŶĚ ƚŚĞ ĐůŽƐĞůǇ ůŽĐĂƚĞĚ ŽǀĂƌǇ ΀ϱϱ΁͘ ůƐŽ ĐŽƉĞƉŽĚ ĨĞŵĂůĞƐ ŽĨ ͘
ŚĞůŐŽůĂŶĚŝĐƵƐĂŶĚd͘ƐƚǇůŝĨĞƌĂĨĞĚǁŝƚŚͲůŽĂĚĞĚůŝƉŽƐŽŵĞƐĨŽƌƐĞǀĞƌĂůĚĂǇƐĚŝƐƉůĂǇĞĚĂƉŽƉƚŽƚŝĐ
ŐŽŶĂĚĂů ƚŝƐƐƵĞ ŝŶĚŝĐĂƚĞĚ ďǇ dhE> ƐƚĂŝŶŝŶŐ ΀ϱϵ΁͘ dŚĞƐĞ ŽďƐĞƌǀĂƚŝŽŶƐ ŽĨ ĐŚĂŶŐĞĚ ŽǀĂƌŝĂŶ
ĂƌĐŚŝƚĞĐƚƵƌĞƐ ĂƌĞ Ăƚ ůĞĂƐƚ ƉĂƌƚŝĂůůǇ ĞǆƉůĂŝŶĂďůĞďǇ ƚŚĞ ƚĂƌŐĞƚĞĚ ĚĞůŝǀĞƌǇŽĨ ƚŚĞWh ƉƌŽďĞ͘ dŚĞ
ƌĞŵĂƌŬĂďůĞ ƐĞůĞĐƚŝǀŝƚǇ ŽĨ dDZͲWh ĂĐĐƵŵƵůĂƚŝŽŶ ŝŶ ƚŚĞ ŐŽŶĂĚƐ ŽĨ͘ ƚŽŶƐĂ ;DĂŶƵƐĐƌŝƉƚ Ϳ
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ƐƵƉƉŽƌƚƐWhƐ͛ĂĐƚŝǀŝƚǇĂƐĂŶƚŝͲƉƌŽůŝĨĞƌĂƚŝǀĞŵĞƚĂďŽůŝƚĞƐĂŶĚĞǆƉůĂŝŶƐƚŚĞŝƌƌŽůĞĂƐƚĞƌĂƚŽŐĞŶƐŝŶ
ĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶǁŝƚŚŽƵƚďĞŝŶŐŚĂƌŵĨƵůƚŽƚŚĞĂĚƵůƚŽƌŐĂŶŝƐŵƐ΀ϭϰϵ΁͘
 ůŽŶŐĞƌ ŝŶĐƵďĂƚŝŽŶƉĞƌŝŽĚǁŝƚŚŚŝŐŚĞƌK͘ŵĂƌŝŶĂ ĐĞůůĚĞŶƐŝƚŝĞƐĚĞŵŽŶƐƚƌĂƚĞĚĂĐĐƵŵƵůĂƚŝŽŶŽĨ
dDZͲ^ŝŶƚŚĞůŝƉŝĚƐĂĐŽĨĂĨĞŵĂůĞ͘dŚŝƐŽďƐĞƌǀĂƚŝŽŶǁĂƐƉƌŽďĂďůǇƉƌŽŵŽƚĞĚďǇĂŶŝŶĐƌĞĂƐĞĚ
ŝŶŐĞƐƚŝŽŶƌĂƚĞĚƵĞƚŽƚŚĞŚŝŐŚĞƌĂŵŽƵŶƚŽĨƚŚĞĨĞĞĚŝŶŐĚŝŶŽĨůĂŐĞůůĂƚĞĂŶĚƚŚƵƐĐĂƌďŽŶĐŽŶƚĞŶƚŝŶ
ƚŚĞ ŵĞĚŝƵŵ ΀ϭϴϬ΁͘ ^ĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ ŚĂǀĞ ƐŝŵŝůĂƌ ƉƌŽƉĞƌƚŝĞƐ͕ ďƵƚ ĂƌĞ ƐůŝŐŚƚůǇ ůĞƐƐ ƉŽůĂƌ
ĐŽŵƉĂƌĞĚ ƚŽ WhƐ͕ǁŚŝĐŚ ƉƌŽďĂďůǇ ĐĂƵƐĞĚ ĂĐĐƵŵƵůĂƚŝŽŶ ŝŶ ƚŚŝƐ ƐƚŽƌĂŐĞ ĂƌĞĂ ŽĨ ƚŚĞ ĐŽƉĞƉŽĚ͘
dŚŝƐƌĞƐƵůƚŝƐĂďůĞƚŽĞǆƉůĂŝŶǁŚǇƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĂƌĞďŝŽůŽŐŝĐĂůůǇŝŶĂĐƚŝǀĞ΀ϲϬ΁͘
&ůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇ ŚĂƐ ĂůƐŽ ďĞĞŶ ĂƉƉůŝĞĚ ŝŶ ƚŚĞ ĨŝĞůĚ ŽĨ WW ƚŽ ƚĂƌŐĞƚ ƐƉĞĐŝĨŝĐ ĞŶǌǇŵĞ
ĂĐƚŝǀŝƚŝĞƐ ΀ϭϴϭ΁͘  ŐĞŶĞƌĂů ĚƌĂǁďĂĐŬ͕ ĂůƐŽ ĞǆŝƐƚŝŶŐ ŝŶ ŽƵƌ ƐƚƵĚǇ͕ ŝƐ ƚŚĂƚ ŽŶĞ ĐĂŶŶŽƚ ĚŝƐƚŝŶŐƵŝƐŚ
ďĞƚǁĞĞŶƚŚĞƐŝŐŶĂůŽĨƚŚĞWďŽƵŶĚƚŽĂƉƌŽƚĞŝŶĂŶĚƚŚĞƵŶďŽƵŶĚƉƌŽďĞ͘DŽƌĞƐŽƉŚŝƐƚŝĐĂƚĞĚ
ƚĞĐŚŶŝƋƵĞƐĐŝƌĐƵŵǀĞŶƚƚŚŝƐƉƌŽďůĞŵ͘ůƵŵĞƚĂů͘ ΀ϭϴϮ΁ ŝŶĐŽƌƉŽƌĂƚĞĚĂĨůƵŽƌĞƐĐĞŶĐĞƋƵĞŶĐŚĞƌŝŶ
ƚŚĞ Z' ŽĨ Ă ĐǇƐƚĞŝŶĞ ƉƌŽƚĞĂƐĞ ƉƌŽďĞ ƚŚĂƚ ĐĂƌƌŝĞĚ Ă ĨůƵŽƌĞƐĐĞŶƚ ƌĞƉŽƌƚĞƌ ƚĂŐ͘ tŚĞŶ ƚŚŝƐ ŶŽŶͲ
ĨůƵŽƌĞƐĐĞŶƚ ƉƌŽďĞ ĐŽǀĂůĞŶƚůǇ ƌĞĂĐƚĞĚ ǁŝƚŚ ƚŚĞ ƚĂƌŐĞƚ ƉƌŽƚĞĂƐĞ͕ ƚŚĞ ƋƵĞŶĐŚĞƌͲĐŽŶƚĂŝŶŝŶŐ ƐŝĚĞ
ĐŚĂŝŶ ǁĂƐ ƌĞŵŽǀĞĚ ƌĞƐƵůƚŝŶŐ ŝŶ ƚŚĞ ĨŽƌŵĂƚŝŽŶ ŽĨ Ă ĨůƵŽƌĞƐĐĞŶƚůǇ ůĂďĞůĞĚ ƉƌŽƚĞĂƐĞ ƚŚĂƚ ǁĂƐ
ŵŽŶŝƚŽƌĞĚ ŝŶ ƌĞĂůͲƚŝŵĞ ŝŶ Ă ŚƵŵĂŶ ĐĂŶĐĞƌ ĐĞůů ůŝŶĞ ΀ϭϴϮ΁ ĂŶĚ ůĂƚĞƌ ĂůƐŽ ŝŶŵŝĐĞ ΀ϭϲϲ΁͘ ĞƐŝĚĞƐ
ƵƚŝůŝǌŝŶŐ ĨůƵŽƌĞƐĐĞŶĐĞ ƋƵĞŶĐŚŝŶŐ͕ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ĨůƵŽƌĞƐĐĞŶĐĞ ƉŽůĂƌŝǌĂƚŝŽŶ ďĞƚǁĞĞŶ ĐŽǀĂůĞŶƚůǇ
ƉƌŽďĞͲŝŶŚŝďŝƚĞĚ ĞŶǌǇŵĞƐ ŝŶĐůƵĚŝŶŐ ƐĞƌŝŶĞ ŚǇĚƌŽůĂƐĞƐ ΀ϭϴϯ΁͕ ĂƌŐŝŶŝŶĞ ŵĞƚŚǇůƚƌĂŶƐĨĞƌĂƐĞƐ ΀ϭϴϰ΁͕
ĂŶĚŽƚŚĞƌƐ΀ϭϴϱ΁ĂŶĚƚŚĞĨƌĞĞWƐǁĞƌĞĞǆƉůŽŝƚĞĚ͘
 7DUJHWLGHQWLILFDWLRQRI 38$VLQSODQNWRQLFRUJDQLVPV
DŽƚŝǀĂƚĞĚ ďǇ ƚŚĞ ĂĐĐƵŵƵůĂƚŝŽŶ ŽĨ dDZͲWh ŝŶ ŽƌŐĂŶŝƐŵƐ ƌĞǀĞĂůĞĚ ďǇ ĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐͲ
ĐŽƉǇ ;DĂŶƵƐĐƌŝƉƚĂŶĚDĂŶƵƐĐƌŝƉƚͿĂŶĚƌĞĂĐƚŝǀŝƚǇŽĨWhƐĂŶĚŽƚŚĞƌɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞͲ
ŚǇĚĞƐǁŝƚŚ ĐĞƌƚĂŝŶ ŝƐŽůĂƚĞĚ ƉƌŽƚĞŝŶƐ ;DĂŶƵƐĐƌŝƉƚ ͕ ΀ϴϲ͕ϴϳ΁Ϳ͕ǁŝƚŚ ƉƌŽƚĞŝŶƐ ŝŶ ĐĞůů ůǇƐĂƚĞƐ ŽĨ Ă
ĐĂŶĐĞƌĐĞůů ůŝŶĞ΀ϳϴ΁͕ĂŶĚǁŝƚŚŵŽĚĞůƉĞƉƚŝĚĞƐ ŝŶ ŝŶƐŝůŝĐŽƐƚƵĚŝĞƐ΀ϴϰ΁͕ǁĞĨŽůůŽǁĞĚĂƉƌŽƚĞŽŵŝĐ
ĂƉƉƌŽĂĐŚƚŽƐƚƵĚǇƚĂƌŐĞƚƉƌŽƚĞŝŶƐŽĨWhƐ ŝŶĚŝĂƚŽŵƐ;DĂŶƵƐĐƌŝƉƚͿ͘tĞĐŚŽƐĞĂŐĂŝŶƚŚĞͲ
ĂĨĨĞĐƚĞĚW͘ƚƌŝĐŽƌŶƵƚƵŵĂƐŝƚŝƐĂĚŝĂƚŽŵǁŝƚŚƐĞƋƵĞŶĐĞĚŐĞŶŽŵĞ΀ϭϰϴ΁͕ǁŚŝĐŚĨĂĐŝůŝƚĂƚĞƐƉƌŽƚĞŝŶ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ͘ƐĐƌĞĞŶŝŶŐŽĨƉƌŽƚĞŝŶƐƚŚĂƚǁĞƌĞĐŽǀĂůĞŶƚůǇŵŽĚŝĨŝĞĚďǇWhƐŝŶŵĂƌŝŶĞƉůĂŶŬƚŽŶ
ŚĂƐŶĞǀĞƌďĞĞŶ ĐŽŶĚƵĐƚĞĚďĞĨŽƌĞ͕ďƵƚ ŝƐĂŶ ŝŵƉŽƌƚĂŶƚ ƐƚĞƉ ƚŽƵŶƌĂǀĞůƉƵƚĂƚŝǀĞ ƚĂƌŐĞƚƐĂŶĚ ƚŽ
ĚĞĚƵĐĞŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŽĨƚŚĞƐĞŵĞƚĂďŽůŝƚĞƐ͘
dǁŽͲƐƚĞƉ WW ŽĨĨĞƌƐ Ă ŵĞƚŚŽĚ ƚŽ ƐƚƵĚǇ ĐŽǀĂůĞŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ ŽĨ ŵŝŶŝŵĂůůǇ ŵŽĚŝĨŝĞĚ ŶĂƚƵƌĂů
ƉƌŽĚƵĐƚƐǁŝƚŚ ƚŚĞŝƌ ƚĂƌŐĞƚƐ ŝŶ ůŝǀŝŶŐ ŽƌŐĂŶŝƐŵƐ ΀ϭϮϮ΁ ;ƐĞĞ ĐŚĂƉƚĞƌ ϭ͘ϯ͘ϭͿ͘ ĨƚĞƌ ĂĚĚŝŶŐ ƚŚĞͲ
ĚĞƌŝǀĞĚZ'zƚŽƚŚĞďŝŽůŽŐŝĐĂůƐǇƐƚĞŵ͕ǁĞĞƐƚĂďůŝƐŚĞĚĂǁĂƐŚŝŶŐƉƌŽƚŽĐŽůƚŽƌĞŵŽǀĞƵŶďŽƵŶĚ
z ĂƐǁĞůů ĂƐ ƐĂůƚƐ͕ǁŚŝĐŚ ŝŶƚĞƌĨĞƌĞǁŝƚŚϮŐĞů ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘tĞ ƚŚĞŶ ůǇƐĞĚ ƚŚĞ ĐĞůůƐ ĂŶĚ
ŝŶƚƌŽĚƵĐĞĚƚŚĞ ƌĞƉŽƌƚĞƌdDZͲEϯďǇďŝŽŽƌƚŚŽŐŽŶĂůƵ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶ
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

;ƵͿ ;&ŝŐƵƌĞ ϳ͕ ďŽƚƚŽŵͿ͘ ŶĂůǇƚŝĐĂů ƉůĂƚĨŽƌŵƐ ĨŽƌ WW ;ƐĞĞ ĐŚĂƉƚĞƌ ϭ͘ϯ͘ϮͿ ŽĨƚĞŶ ŝŶĐůƵĚĞ
ĞŶƌŝĐŚŵĞŶƚ ŽĨ ůĂďĞůĞĚ ƉƌŽƚĞŝŶƐ ďǇ ďŝŽƚŝŶ ǁŝƚŚ ;ƐƚƌĞƉƚͿĂǀŝĚŝŶ͘ ĨƚĞƌ ŽŶͲďĞĂĚ ƚƌǇƉƚŝĐ ĚŝŐĞƐƚŝŽŶ͕
ƌĞůĞĂƐĞŽĨƉƌŽďĞͲůĂďĞůĞĚƉƌŽƚĞŝŶƐŶĞĞĚƐŚĂƌƐŚĞůƵƚŝŽŶĐŽŶĚŝƚŝŽŶƐĂŶĚ ŝƐ ĨƌĞƋƵĞŶƚůǇƉƌŽďůĞŵĂƚŝĐ
΀ϭϯϬ΁͕ǁŚĞƌĞĂƐĞŶƌŝĐŚŵĞŶƚŽĨdDZͲůĂďĞůĞĚƉƌŽƚĞŝŶƐďǇĂŶƚŝͲdDZͲĂŶƚŝďŽĚŝĞƐ΀ϭϴϲ΁ďŽƵŶĚƚŽ
ďĞĂĚƐ ;ĂĨƚĞƌ ΀ϭϴϳ΁ͿǁĂƐ ƚĞƐƚĞĚƵŶƐƵĐĐĞƐƐĨƵůůǇ ;ĚĂƚĂŶŽƚ ƐŚŽǁŶͿ͘KƚŚĞƌ ƚĞĐŚŶŝƋƵĞƐ ůŝŬĞ ƚĂŶĚĞŵ
ŽƌƚŚŽŐŽŶĂůƉƌŽƚĞŽůǇƐŝƐ;dKWͿ΀ϭϭϳ΁ĂƌĞĚŝĨĨŝĐƵůƚƚŽĞƐƚĂďůŝƐŚĚƵĞƚŽƚŚĞŝƌĐŽŵƉůĞǆŝƚǇ͖ĨƵƌƚŚĞƌŵŽƌĞ͕
ƚŚĞǇ ƵƐĞ ƐƉĞĐŝĨŝĐ ŶŽŶͲĨůƵŽƌĞƐĐĞŶƚ ƌĞƉŽƌƚĞƌ ƵŶŝƚƐ ƚŚĂƚ ĂƌĞ ŶŽƚ ĂƉƉůŝĐĂďůĞ ĨŽƌ ŽƚŚĞƌ ƉƵƌƉŽƐĞƐ͘
&ŝŶĂůůǇ͕ĚŝĨĨĞƌĞŶĐĞŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ ;/'Ϳ ΀ϭϴϴ΁ǁĂƐĐŚŽƐĞŶ ĨŽƌƉƌŽƚĞŝŶ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚŝŶ
Ϯ ŐĞůƐ͘ dŚŝƐ ŚŝŐŚ ƌĞƐŽůƵƚŝŽŶ ƚĞĐŚŶŝƋƵĞ ǀŝƐƵĂůŝǌĞĚ ĨůƵŽƌĞƐĐĞŶĐĞ ŽĨ WͲůĂďĞůĞĚ ƉƌŽƚĞŝŶƐ ĂŶĚ
ƵŶƉĞƌƚƵƌďĞĚ ƉƌŽƚĞŝŶƐ ƉƌĞůĂďĞůĞĚ ǁŝƚŚ Ă ĚǇĞ ŽĨ ĚŝĨĨĞƌĞŶƚ ĞǆĐŝƚĂƚŝŽŶ ĂŶĚ ĞŵŝƐƐŝŽŶ ǁĂǀĞůĞŶŐƚŚƐ
ĐŽŵƉĂƌĞĚƚŽdDZĂŶĚƚŚƵƐĞŶĂďůĞĚĞǆĂĐƚƉƌŽƚĞŝŶůŽĐĂƚŝŽŶǁŝƚŚŝŶĞĂĐŚŐĞů͘
^ŽĚŝƵŵ ĚŽĚĞĐǇů ƐƵůĨĂƚĞ ƉŽůǇĂĐƌǇůĂŵŝĚĞ ŐĞů ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ ;^^ͲW'͕ ƌĞĨĞƌƌĞĚ ĂƐ ϭ ŐĞů
ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐͿŝƐƵƐƵĂůůǇĐŽŶĚƵĐƚĞĚĨŽƌĨĂƐƚƐĐƌĞĞŶŝŶŐŽĨĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞͲůĂďĞůĞĚƉƌŽƚĞŝŶƐŝŶ
WW ΀ϭϬϳ΁͘ /Ŷ Ă ƚǁŽͲƐƚĞƉ WWǁŝƚŚ ůŝǀŝŶŐ W͘ ƚƌŝĐŽƌŶƵƚƵŵ ĐĞůůƐ ĂŶĚ dDZͲEϯ ĂƐ ĨůƵŽƌĞƐĐĞŶƚ
ƌĞƉŽƌƚĞƌ͕zĞŶĂďůĞĚůĂďĞůŝŶŐŽĨƉƌŽƚĞŝŶƐŝŶĂϭŐĞů;^Ϯ&ŝŐŝŶDĂŶƵƐĐƌŝƉƚͿ͕ǁŚĞƌĞĂƐƚŚĞůĞƐƐ
ƌĞĂĐƚŝǀĞ^͕ĨŽƌǁŚŝĐŚŽŶůǇĂĨĞǁĐŽǀĂůĞŶƚůǇůĂďĞůĞĚƉƌŽƚĞŝŶƐŚĂǀĞďĞĞŶƌĞƉŽƌƚĞĚ΀ϭϴϵ͕ϭϵϬ΁͕ĚŝĚ
ŶŽƚƐŚŽǁĂŶǇĨůƵŽƌĞƐĐĞŶƚďĂŶĚ ŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƵƉƚĂŬĞĞǆƉĞƌŝŵĞŶƚƐ ;DĂŶƵƐĐƌŝƉƚͿ͘ůƐŽ ŝŶ
ƉŚĂƌŵĂĐĞƵƚŝĐĂů ƐĐƌĞĞŶŝŶŐ͕ ŚŝŐŚƋƵĂůŝƚǇƉƌŽďĞƐ ĂŶĚŵŽůĞĐƵůĞƐ ƚŽŐĞƚŚĞƌǁŝƚŚ ƐƚƌƵĐƚƵƌĂůůǇ ƐŝŵŝůĂƌ
ďƵƚŝŶĂĐƚŝǀĞĐŽŶƚƌŽůƉĂƌƚŶĞƌƐĂƌĞŚŝŐŚůǇƌĞĐŽŵŵĞŶĚĞĚĂƐƐƚĂŶĚĂƌĚĨŽƌƚĂƌŐĞƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶ΀ϭϵϭ΁͘
/ŶĐŽŶƐĞƋƵĞŶĐĞŽĨƚŚĞǁŝĚĞƐƉĞĐƚƌƵŵŽĨƉŚǇƐŝŽůŽŐŝĐĂůƌĞƐƉŽŶƐĞƐŽĨƉůĂŶŬƚŽŶƚŽWhƐ͕ĚŽůƉŚĞƚ
Ăů͘ ƐƵŐŐĞƐƚĞĚ Ă ŶŽŶͲƐƉĞĐŝĨŝĐ ĐŚĞŵŝĐĂů ƌĞĂĐƚŝǀŝƚǇ ĂŐĂŝŶƐƚ ďŝŽŵŽůĞĐƵůĞƐ ΀ϲϬ΁͘ ,ŽǁĞǀĞƌ͕ ǁĞ ŽŶůǇ
ĨŽƵŶĚĂƌĞƐƚƌŝĐƚĞĚĂŵŽƵŶƚŽĨƉƵƚĂƚŝǀĞƉƌŽƚĞŝŶƚĂƌŐĞƚƐŝŶƚŚĞƉƌŽƚĞŽŵĞŽĨW͘ƚƌŝĐŽƌŶƵƚƵŵ;DĂŶƵͲ
ƐĐƌŝƉƚͿ͘dŚŝƐŵŽĚĞƌĂƚĞůĂďĞůŝŶŐŝƐŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƉƌĞǀŝŽƵƐƐƚƵĚŝĞƐǁŚĞƌĞǁĂƐĂƚƚĂĐŬĞĚ
ďǇƐƉĞĐŝĨŝĐŶƵĐůĞŽƉŚŝůŝĐƐŝƚĞƐŽĨƉƌŽƚĞŝŶƐ΀ϴϲ΁͘ůƚŚŽƵŐŚɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĐĂŶďĞƉĂƌƚŽĨ
ŶŽŶͲĚŝƌĞĐƚĞĚƉƌŽďĞƐƚŽƚĂƌŐĞƚƌĞĂĐƚŝǀĞŶƵĐůĞŽƉŚŝůŝĐŵŽŝĞƚŝĞƐŝŶƉƌŽƚĞŝŶƐ͕ŶĂƚƵƌĂůƉƌŽĚƵĐƚͲĚĞƌŝǀĞĚ
WƐ ůŝŬĞ ĐŝŶŶĂŵŝĐ ĂůĚĞŚǇĚĞĚĞƌŝǀĂƚŝǀĞƐ ŝŶŚŝďŝƚĞĚƉƌŽƚĞŝŶ ƚĂƌŐĞƚƐ ŝŶ Ă ƐĞůĞĐƚŝǀĞ͕ ƐƚĂďůĞŵĂŶŶĞƌ
΀ϭϮϮ΁͘
ĂƐĞĚŽŶƚŚĞŝĚĞŶƚŝĨŝĞĚƚĂƌŐĞƚƉƌŽƚĞŝŶƐŽĨzŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ;dĂďůĞϭŝŶDĂŶƵƐĐƌŝƉƚͿ͕WhƐ
ŵĂǇŝŶƚĞƌĨĞƌĞǁŝƚŚƐĞǀĞƌĂůŵĞƚĂďŽůŝĐƉĂƚŚǁĂǇƐĐŽŶŶĞĐƚĞĚƚŽĂƵƚŽƚƌŽƉŚŝĐĞŶĞƌŐǇŐĞŶĞƌĂƚŝŽŶĂŶĚ
ĐŽŶǀĞƌƐŝŽŶ͘ĞůŝǀĞƌǇŽĨĞǆĐŝƚĂƚŝŽŶĞŶĞƌŐǇďĞƚǁĞĞŶƉŚŽƚŽƐǇƐƚĞŵ /ĂŶĚ //ďǇ ƚŚĞ ůŝŐŚƚŚĂƌǀĞƐƚŝŶŐ
ĐŽŵƉůĞǆ ;>,Ϳ ΀ϭϵϮ΁ ŵŝŐŚƚ ďĞ ƉĞƌƚƵƌďĞĚ ďǇ ĐŽǀĂůĞŶƚůǇ ŵŽĚŝĨŝĞĚ ĨƵĐŽǆĂŶƚŚŝŶ ĐŚůŽƌŽƉŚǇůů ĂͬĐ
ƉƌŽƚĞŝŶƐ͘tĞ ŝĚĞŶƚŝĨŝĞĚ ĨŽƵƌ ŽĨ ƚŚĞƐĞ ƉƌŽƚĞŝŶƐ͖ǁŚĞƌĞĂƐ ŽŶĞ >ŚĐǆ ŐĞŶĞ ƉƌŽĚƵĐƚ ĐŽŶƚƌŝďƵƚĞƐ ƚŽ
ƉŚŽƚŽƉƌŽƚĞĐƚŝŽŶ͕ ƚŚƌĞĞ>ŚĐĨŐĞŶĞƉƌŽĚƵĐƚƐ ĂƌĞ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ĐĂƉƚƵƌŝŶŐ ƉŚŽƚŽŶƐ ;ƌĞǀŝĞǁĞĚ ŝŶ
΀ϭϵϯ΁Ϳ͘  ƉƌĞǀŝŽƵƐůǇ ŽďƐĞƌǀĞĚ ƌĞĚƵĐƚŝŽŶ ŝŶ ƉŚŽƚŽƐǇƐƚĞŵ ĞĨĨŝĐŝĞŶĐǇ ŝŶ d͘ ƌŽƚƵůĂ ΀ϳϰ΁ ĂŶĚ Ă
ƚƌĂŶƐŐĞŶŝĐW͘ƚƌŝĐŽƌŶƵƚƵŵ΀ϵϳ΁ďǇŵĂǇďĞĞǆƉůĂŝŶĞĚŵĞĐŚĂŶŝƐƚŝĐĂůůǇďǇŽƵƌƌĞƐƵůƚƐ͘
/Ŷ ƚŚĞƉƌŽĐĞƐƐŽĨƉŚŽƚŽƐǇŶƚŚĞƐŝƐ͕ ƚŚĞƉŚŽƐƉŚŽƌǇůĂƚŝŽŶŽĨĂĚĞŶŽƐŝŶĞĚŝƉŚŽƐƉŚĂƚĞĂŶĚ ŝŶŽƌŐĂŶŝĐ
ƉŚŽƐƉŚĂƚĞƚŽĂĚĞŶŽƐŝŶĞƚƌŝƉŚŽƐƉŚĂƚĞ;dWͿŝŶƚŚĞƉƌĞƐĞŶĐĞŽĨƉƌŽƚŽŶƐŵŽǀŝŶŐĚŽǁŶĂŶĞůĞĐƚƌŽͲ
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ĐŚĞŵŝĐĂůŐƌĂĚŝĞŶƚĂĐƌŽƐƐƚŚĞŵĞŵďƌĂŶĞŝƐƵƐĞĚƚŽƐƚŽƌĞƚŚĞĞŶĞƌŐǇŽĨƐƵŶůŝŐŚƚ΀ϭϵϰ΁͘ŵŽŶŐƚŚĞ
WhƚĂƌŐĞƚƐ͕ǁĞŝĚĞŶƚŝĨŝĞĚƚǁŽƉƌŽďĞͲůĂďĞůĞĚdWƐǇŶƚŚĂƐĞƐƵďƵŶŝƚƐ͗dWƐǇŶƚŚĂƐĞƐƵďƵŶŝƚĂůƉŚĂ
;ŐĞŶĞŶĂŵĞƚƉͿĂŶĚdWƐǇŶƚŚĂƐĞƐƵďƵŶŝƚďĞƚĂ;ŐĞŶĞŶĂŵĞƚƉͿ͘ŽƚŚďĞůŽŶŐƚŽƚŚĞĞǆƚƌŝŶƐŝĐ
ĐĂƚĂůǇƚŝĐ ƐĞĐƚŽƌ͕ &ϭ ŽĨ ƚŚĞ ĐŚůŽƌŽƉůĂƐƚŝĐ dW ƐǇŶƚŚĂƐĞ ΀ϭϵϱ΁͘ ĚĚŝƚŝŽŶĂůůǇ͕ dW ƐǇŶƚŚĂƐĞƐ ĂƌĞ
ůŽĐĂƚĞĚŝŶƚŚĞŵŝƚŽĐŚŽŶĚƌŝĂůŝŶŶĞƌŵĞŵďƌĂŶĞ͘ŚĂŶŐĞƐŝŶƚŚĞƐƉĂƚŝĂůĂƉƉĞĂƌĂŶĐĞŽĨƚŚĞƐƵďƵŶŝƚƐ
ĚƵĞ ƚŽ ĐŽǀĂůĞŶƚ ŵŽĚŝĨŝĐĂƚŝŽŶ ŵŝŐŚƚ ƉƌŽŚŝďŝƚ ƚŚĞŝƌ ŝŶĐŽƌƉŽƌĂƚŝŽŶ ŝŶ ƚŚĞ dW ƐǇŶƚŚĂƐĞ ĞŶǌǇŵĞ
ĐŽŵƉůĞǆǁŝƚŚĂĚǀĞƌƐĞĐŽŶƐĞƋƵĞŶĐĞƐ;Ğ͘Ő͕͘ƚŚĞĂďƐĞŶĐĞŽĨƚŚĞŵŝƚŽĐŚŽŶĚƌŝĂůďĞƚĂͲƐƵďƵŶŝƚ;ŐĞŶĞ
ŶĂŵĞƚƉϮͿŝŶƚŚĞŐƌĞĞŶĂůŐĂŚůĂŵǇĚŽŵŽŶĂƐƌĞŝŶŚĂƌĚƚŝŝĨŽƌĞǆĂŵƉůĞĚŝŵŝŶŝƐŚĞĚŵŝƚŽĐŚŽŶĚƌŝĂů
ƌĞƐƉŝƌĂƚŝŽŶƐŝŶĐĞƚŚĞĂƐƐĞŵďůǇŽĨƚŚĞdWƐǇŶƚŚĂƐĞĐŽŵƉůĞǆĐŽƵůĚŶŽƚďĞĂĐŚŝĞǀĞĚ΀ϭϵϲ΁Ϳ͘
tŝƚŚŝŶƚŚĞĂůǀŝŶĐǇĐůĞ͕ƚŚĞůŝŐŚƚͲŝŶĚĞƉĞŶĚĞŶƚƉĂƚŚǁĂǇŽĨƉŚŽƚŽƐǇŶƚŚĞƐŝƐ͕ǁĞĨŽƵŶĚĂƐǁĞůůƚǁŽ
ƉƵƚĂƚŝǀĞƚĂƌŐĞƚƐƚŚĂƚŵŝŐŚƚŝŶƚĞƌĨĞƌĞǁŝƚŚƚŚĞĞŶĞƌŐǇŚŽƵƐĞŚŽůĚŽĨW͘ƚƌŝĐŽƌŶƵƚƵŵ͗ƚŚĞƉŚŽƐƉŚŽͲ
ƌŝďƵůŽŬŝŶĂƐĞ ;WZ<Ϳ ĂŶĚ ƚŚĞ ƌŝďƵůŽƐĞͲƉŚŽƐƉŚĂƚĞͲϯͲĞƉŝŵĞƌĂƐĞ ;ZWͿ͘ dŚĞ ůĂƚƚĞƌ ĐĂƚĂůǇǌĞƐ ƚŚĞ
ƌĞĂĐƚŝŽŶŽĨͲǆǇůƵůŽƐĞϱͲƉŚŽƐƉŚĂƚĞƚŽͲƌŝďƵůŽƐĞϱͲƉŚŽƐƉŚĂƚĞŝŶƚŚĞĂůǀŝŶĐǇĐůĞĂŶĚƚŚĞƉĞŶƚŽƐĞ
ƉŚŽƐƉŚĂƚĞƉĂƚŚǁĂǇ ŝŶĂƌĞǀĞƌƐŝďůĞŵĂŶŶĞƌ΀ϭϵϳ΁͘dŚĞƉƌŽĚƵĐƚͲƌŝďƵůŽƐĞϱͲƉŚŽƐƉŚĂƚĞ ŝƐƚƌĂŶƐͲ
ĨŽƌŵĞĚƚŽͲƌŝďƵůŽƐĞϭ͕ϱͲďŝƐƉŚŽƐƉŚĂƚĞďǇWZ<ƵŶĚĞƌdWĐŽŶƐƵŵƉƚŝŽŶ͘ͲƌŝďƵůŽƐĞϭ͕ϱͲďŝƐƉŚŽƐͲ
ƉŚĂƚĞĞǆĐůƵƐŝǀĞůǇĂĐƚƐĂƐĂĐĐĞƉƚŽƌĨŽƌKϮŝŶƉŚŽƚŽƐǇŶƚŚĞƚŝĐĐĂƌďŽŶĂƐƐŝŵŝůĂƚŝŽŶ΀ϭϵϴ΁͘WZ<ŝƐƉĂƌƚ
ŽĨĂŵƵůƚŝͲĞŶǌǇŵĞĐŽŵƉůĞǆĂŶĚŽŶůǇĂĐƚŝǀĞŝŶŝƚƐƌĞĚƵĐĞĚĨŽƌŵ͕ŝŶǁŚŝĐŚĐĞƌƚĂŝŶĐǇƐƚĞŝŶĞƐĚŽŶŽƚ
ĨŽƌŵĂŶŝŶƚƌĂŵŽůĞĐƵůĂƌĚŝƐƵůĨŝĚĞďƌŝĚŐĞ΀ϭϵϵ΁͘/ĨWhƐĐŽǀĂůĞŶƚůǇƌĞĂĐƚǁŝƚŚƚŚŽƐĞĂĐƚŝǀĞƚŚŝŽůƐŽƌ
ŽƚŚĞƌŶƵĐůĞŽƉŚŝůŝĐĐĞŶƚĞƌƐ͕ƐƉĂƚŝĂůĐŚĂŶŐĞƐĂŶĚůŽƐƐŽĨĞŶǌǇŵĞĂĐƚŝǀŝƚŝĞƐĂƌĞƉŽƐƐŝďůĞ͘dŚĞĂďŝůŝƚǇ
ĨŽƌĐŽǀĂůĞŶƚĂůŬǇůĂƚŝŽŶƐŽĨWZ<ǁŝƚŚƉĂƌƚŝĂůůŽƐƐŽĨĨƵŶĐƚŝŽŶĂůŝƚǇŚĂƐĂůƌĞĂĚǇďĞĞŶĚĞŵŽŶƐƚƌĂƚĞĚŝŶ
ĚŝĨĨĞƌĞŶƚŽƌŐĂŶŝƐŵƐ΀ϮϬϬ͕ϮϬϭ΁͘
dŚĞƌĞĚŽǆƐƚĂƚĞŽĨĐǇƐƚĞŝŶĞƐŝŶWZ<ĐĂŶďĞƌĞŐƵůĂƚĞĚďǇƚŚŝŽƌĞĚŽǆŝŶ͘ŵŽŶŐƚŚĞƉƵƚĂƚŝǀĞƚĂƌŐĞƚƐ͕
ǁĞĂůƐŽĨŽƵŶĚĂƉƌĞĚŝĐƚĞĚƉƌŽƚĞŝŶǁŝƚŚĂƚŚŝŽƌĞĚŽǆŝŶĚŽŵĂŝŶ;ĂĐĐĞƐƐŝŽŶEŽ͘ϳ&E^ϰͿ͘ŵŽĚŝĨŝͲ
ĐĂƚŝŽŶ ŽĨ ƚŚŝƐ ƉƌĞĚŝĐƚĞĚ ĞŶǌǇŵĞ ďǇ WhƐ ŵĂǇ ĂĚĚŝƚŝŽŶĂůůǇ ŝŶƚĞƌĨĞƌĞ ǁŝƚŚ ƌĞĚŽǆ ŚŽŵĞŽƐƚĂƐŝƐ͘
/ŶƚĞƌĞƐƚŝŶŐůǇ͕ ĐŝŶŶĂŵŝĐ ĂůĚĞŚǇĚĞ ƚŚĂƚ ĂůƐŽ ďĞĂƌƐ Ă ĐŽŶũƵŐĂƚĞĚ ĂůĚĞŚǇĚĞ ĐŽǀĂůĞŶƚůǇ ŝŶŚŝďŝƚĞĚ
ƚŚŝŽƌĞĚŽǆŝŶ ƌĞĚƵĐƚĂƐĞƐ ΀ϮϬϮ΁͘ >ŝŬĞ ƚŚŝŽƌĞĚŽǆŝŶ͕ ƚŚŝƐ ŽǆŝĚŽƌĞĚƵĐƚĂƐĞ ĐŽŵƉƌŝƐĞƐ Ă ƌĞĚŽǆͲĂĐƚŝǀĞ
ĚŝƐƵůĨŝĚĞďŽŶĚ͕ǁŚŝĐŚƉƌŽǀŝĚĞƐĂƉŽŝŶƚŽĨĂƚƚĂĐŬĨŽƌDŝĐŚĂĞůĂĐĐĞƉƚŽƌƐŝŶŝƚƐƌĞĚƵĐĞĚĨŽƌŵ͘
KƵƌĚĂƚĂĂůƐŽƉƌŽǀŝĚĞĂŚŝŶƚĨŽƌůĂďĞůĞĚĐǇƚŽĐŚƌŽŵĞĐ;ĂĐĐĞƐƐŝŽŶEŽ͘ϬdϬϲ͕ϱzϱϳϴͿ;dĂďůĞ^ϭ
ŝŶDĂŶƵƐĐƌŝƉƚ Ϳ ĂŶĚ ƚŚƵƐ ŽǀĞƌůĂƉ ǁŝƚŚ Ă ƉƌĞǀŝŽƵƐ ƐƚƵĚǇ ďǇ ^ŝŐŽůŽ Ğƚ Ăů͘ ΀ϴϳ΁͘ dŚĞǇ ĨŽƵŶĚ
ĐŽǀĂůĞŶƚůǇͲůĂďĞůĞĚĐǇƚŽĐŚƌŽŵĞĐ ƚŚĂƚ ŝŶĨůƵĞŶĐĞĚ ƚŚĞĐŚĂƌŐĞŽĨ ƚŚĞŵŽůĞĐƵůĞĂŶĚƉƌŽŵŽƚĞĚ
ƐƚƌƵĐƚƵƌĂůĂŶĚĨƵŶĐƚŝŽŶĂůĐŚĂŶŐĞƐƉƌŽďĂďůǇůĞĂĚŝŶŐƚŽŝŵƉĂŝƌĞĚŵŝƚŽĐŚŽŶĚƌŝĂůĞůĞĐƚƌŽŶƚƌĂŶƐƉŽƌƚ
ĂŶĚĂƉŽƉƚŽƐŝƐŝŶĚƵĐƚŝŽŶďǇƌĞůĞĂƐĞŝŶƚŽƚŚĞĐǇƚŽƐŽůĞ΀ϴϳ΁͘
ŽŵƉůĞŵĞŶƚĂƌǇďŝŽůŽŐŝĐĂůĂŶĚĐŚĞŵŝĐĂůďŝŽůŽŐǇĂƉƉƌŽĂĐŚĞƐǁŝůůďĞĞƐƐĞŶƚŝĂů ƚŽďƵŝůĚƐƵĨĨŝĐŝĞŶƚ
ĐŽŶĨŝĚĞŶĐĞ ŝŶ ƚĂƌŐĞƚƐ ΀ϭϵϭ΁͘ dĂƌŐĞƚ ƉƌŽƚĞŝŶ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ĐĂŶďĞ ƉĞƌĨŽƌŵĞĚďǇ ƉƌŽƚĞŝŶͲƐƉĞĐŝĨŝĐ
ĨůƵŽƌĞƐĐĞŶƚĂŶƚŝďŽĚŝĞƐ ;Ğ͘Ő͕͘ďǇĂĨĨŝŶŝƚǇĞŶƌŝĐŚŵĞŶƚŽĨƉƌŽƚĞŝŶƐ ůĂďĞůĞĚǁŝƚŚĂďŝŽƚŝŶͲĐŽŶƚĂŝŶŝŶŐ
ƚǁŽͲƐƚĞƉ W ĂŶĚ ƐƵďƐĞƋƵĞŶƚ ǁĞƐƚĞƌŶ ďůŽƚ ĂŶĂůǇƐŝƐͿ͘ ŶǌǇŵĞͲƐƉĞĐŝĨŝĐ ĂĐƚŝǀŝƚǇ ĂƐƐĂǇƐ ŽĨ ĐĞůů
ůǇƐĂƚĞƐŽƌƌĞĐŽŵďŝŶĂŶƚƉƌŽƚĞŝŶƐ;Ğ͘Ő͕͘ƉƌŽĚƵĐĞĚďǇŵŽůĞĐƵůĂƌĐůŽŶŝŶŐĂŶĚŐĞŶĞĞǆƉƌĞƐƐŝŽŶŝŶŚŽƐƚ
',6&866,21 


ŽƌŐĂŶŝƐŵƐ ĨŽůůŽǁĞĚ ďǇ ƉƵƌŝĨŝĐĂƚŝŽŶͿ ĐĂŶ ďĞ ƉĞƌĨŽƌŵĞĚ ƚŽ ĚĞŵŽŶƐƚƌĂƚĞ ƌĞƐƚƌŝĐƚĞĚ Žƌ ůŽƐƐ ŽĨ
ĨƵŶĐƚŝŽŶ ĂĨƚĞƌ Wh ŝŶĐƵďĂƚŝŽŶ ŝŶ Ă ĚŽƐĞͲĚĞƉĞŶĚĞŶƚŵĂŶŶĞƌ͘ &ƵƌƚŚĞƌŵŽƌĞ͕ ƚŚŽƐĞ ƌĞĐŽŵďŝŶĂŶƚ
ƉƌŽƚĞŝŶƐ ůĂďĞůĞĚǁŝƚŚ ƚŚĞƉƌŽďĞƐŚŽƵůĚďĞƵƐĞĚĂƐĐŽŶƚƌŽůƐ ĨŽƌ ůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬƚĂŶĚĞŵ
ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;>ͲD^ͬD^Ϳ ĂŶĂůǇƐŝƐ ΀ϭϭϲ΁͘ ZE ŝŶƚĞƌĨĞƌĞŶĐĞ ĂŶĚ ŐĞŶĞ ŬŶŽĐŬŽƵƚ ŽĨ ƚŚĞ
ƉƵƚĂƚŝǀĞƚĂƌŐĞƚƉƌŽƚĞŝŶͲĞŶĐŽĚŝŶŐŐĞŶĞƐƚŚĂƚŵĂƚĐŚƚŚĞWhͲŝŶĚƵĐĞĚƉŚĞŶŽƚǇƉĞ΀ϮϬϯ΁ĂƌĞĨƵƌƚŚĞƌ
ƚŽŽůƐƚŽĐŽŶĨŝƌŵƚŚĞƚĂƌŐĞƚ͘,ŽǁĞǀĞƌ͕ƚŚĞƐĞƚĞĐŚŶŝƋƵĞƐĂƌĞŶŽƚǇĞƚĞƐƚĂďůŝƐŚĞĚĨŽƌĚŝĂƚŽŵƐ͘KŶůǇ
W͘ ƚƌŝĐŽƌŶƵƚƵŵŚĂƐƉƌĞǀŝŽƵƐůǇďĞĞŶƐŚŽǁŶƚŽďĞĂĐĐĞƐƐŝďůĞ ĨŽƌ ƚĂƌŐĞƚĞĚŵƵƚĂŐĞŶĞƐŝƐ ĂŶĚŐĞŶĞ
ŝŶƐĞƌƚŝŽŶ΀ϮϬϰ΁͘dŚŝƐƐƉĞĐŝĞƐŵĂǇĂůůŽǁŐĞŶĞƌĂƚŝŽŶŽĨŵƵƚĂŶƚƐůĂĐŬŝŶŐƚŚĞƐƉĞĐŝĨŝĐĂŵŝŶŽĂĐŝĚŽĨĂ
ƚĂƌŐĞƚƉƌŽƚĞŝŶƚŚĂƚŝƐƌĞƐƉŽŶƐŝďůĞĨŽƌĐŽǀĂůĞŶƚďŽŶĚĨŽƌŵĂƚŝŽŶǁŝƚŚƚŚĞƌĞĂĐƚŝǀĞŐƌŽƵƉŽĨĂŶW͘
ďƐĞŶĐĞŽĨůĂďĞůŝŶŐŝŶǀŝǀŽǁŽƵůĚĐŽŶĨŝƌŵƚŚĞůĂďĞůŝŶŐƐŝƚĞ͘,ŽǁĞǀĞƌ͕ĂƉƌĞǀŝŽƵƐƉƌĞĐŝƐĞŝĚĞŶƚŝĨŝͲ
ĐĂƚŝŽŶŽĨƚŚĞůĂďĞůŝŶŐƐŝƚĞŽĨƚŚĞƚĂƌŐĞƚƉƌŽƚĞŝŶŝƐŶĞĐĞƐƐĂƌǇ͘dŚŝƐƐŚŽƵůĚŝŶĐůƵĚĞĂƌĞĚƵĐƚŝŽŶƐƚĞƉ
ƉƌŝŽƌƚŽƉƌŽƚĞŽůǇƐŝƐƚŽƉƌĞǀĞŶƚƌĞǀĞƌƐŝďůĞƌĞĂĐƚŝŽŶƐĂŶĚͬŽƌĐŽŶƐĞĐƵƚŝǀĞƌĞĂĐƚŝŽŶƐ΀ϴϱ΁͘/ŶDĂŶƵƐͲ
ĐƌŝƉƚ͕ƚŚĞůĂďĞůŝŶŐƐŝƚĞĨŽƌĨůƵŽƌĞƐĐĞŶƚƉƌŽƚĞŝŶƐĐŽƵůĚďĞĂƐƐŝŐŶĞĚŝŶƐŽŵĞĐĂƐĞƐ͗ŝƚǁĂƐŵŽƐƚůǇ
ĂƐĐƌŝďĞĚ ƚŽ ůǇƐŝŶĞ͕ ǁŚŝĐŚ ŵĂŝŶůǇ ƵŶĚĞƌǁĞŶƚ ŝŵŝŶĞ ĨŽƌŵĂƚŝŽŶ ǁŝƚŚ ƚŚĞ ƉƌŽďĞ͘ dŚŝƐ ǁĂƐ ĂůƐŽ
ĐŽŶĨŝƌŵĞĚŝŶĂŵŽĚĞůŝŶǀĞƐƚŝŐĂƚŝŽŶǁŝƚŚůǇƐŝŶĞ;DĂŶƵƐĐƌŝƉƚͿ͘
KƵƌ ƌĞƐƵůƚƐ ŝŶĚŝĐĂƚĞ ƚŚĂƚ ƐĞǀĞƌĂů ŝŵƉŽƌƚĂŶƚ ƉĂƚŚǁĂǇƐ ŝŶǀŽůǀĞĚ ŝŶ ƚŚĞ ĞŶĞƌŐǇ ŚŽƵƐĞŚŽůĚ ŽĨ W͘
ƚƌŝĐŽƌŶƵƚƵŵĂƌĞƐƉĞĐŝĨŝĐĂůůǇĂĨĨĞĐƚĞĚďǇWhƐ;DĂŶƵƐĐƌŝƉƚͿ͘,ŽǁĞǀĞƌ͕ŶŽƐƉĞĐŝĨŝĐƌĞĐĞƉƚŽƌƐŽĨ
WhƐ ƚŚĂƚ ŵĞĚŝĂƚĞ ƐŝŐŶĂů ƚƌĂŶƐĚƵĐƚŝŽŶ ůŝŬĞ ŝĚĞŶƚŝĨŝĞĚ ĨŽƌ ƚŚĞ ɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞ ϰͲ
ŚǇĚƌŽǆǇͲϮͲŶŽŶĞŶĂů ;,EͿ ΀ϮϬϱ΁ Žƌ ŚŝŶƚƐ ŽĨ ĐŽǀĂůĞŶƚ ƚĂƌŐĞƚŝŶŐ ŽĨ ĞŶǌǇŵĞƐ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ
ŵĞƚĂďŽůŝĐĚĞŐƌĂĚĂƚŝŽŶŽĨWhƐ;ƐĞĞĐŚĂƉƚĞƌϭ͘Ϯ͘ϯͿǁĞƌĞĨŽƵŶĚ͘
ĞƐŝĚĞƐƉƵƚĂƚŝǀĞƚĂƌŐĞƚƉƌŽƚĞŝŶƐŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ͕/ĂůƐŽĚĞƚĞĐƚĞĚƉƌŽŵŝƐŝŶŐĨůƵŽƌĞƐĐĞŶƚůǇůĂďĞůĞĚ
ƉƌŽƚĞŝŶƐ;ĚĂƚĂŶŽƚƐŚŽǁŶ͕ĞǆƉĞƌŝŵĞŶƚĂůĐŽŶĚŝƚŝŽŶƐĂƌĞĂƐŝŶDĂŶƵƐĐƌŝƉƚͿĂĨƚĞƌŝŶǀŝǀŽƚǁŽͲƐƚĞƉ
WWŽĨ ƚŚĞŐƌĞĞŶĂůŐĂƵŶĂůŝĞůůĂ ƚĞƌƚŝŽůĞĐƚĂ͕ǁŚŝĐŚƉƌŽďĂďůǇƉĞƌĐĞŝǀĞƐWhƐĂƐĂůůĞůŽĐŚĞŵŝĐĂů
΀ϳϱ΁͘ /Ŷ ǀŝƚƌŽ ƉƌŽƚĞŝŶ ůĂďĞůŝŶŐ ĞǆƉĞƌŝŵĞŶƚƐ ǁŝƚŚ ǌŽŽƉůĂŶŬƚŽŶ ƐĂŵƉůĞƐ ŵĂŝŶůǇ ĐŽŶƚĂŝŶŝŶŐ ͘
ŚĞůŐŽůĂŶĚŝĐƵƐ ƌĞƐƵůƚĞĚ ŝŶ ĨůƵŽƌĞƐĐĞŶƚƉƌŽƚĞŝŶƐ ŝŶϭĂŶĚϮŐĞůƐƉƌĞƉĂƌĞĚďǇ^ĞŝĨĞƌƚ ΀ϮϬϲ΁ƚŚĂƚ
ƐƵƉƉŽƌƚ ƚŚĞ ƐƵƐĐĞƉƚŝďŝůŝƚǇ ŽĨ ĐŽƉĞƉŽĚ ƉƌŽƚĞŝŶƐ ĨŽƌ ĐŽǀĂůĞŶƚ ƌĞĂĐƚŝŽŶƐ ǁŝƚŚ WhƐ ΀ϱϵ΁͘ &ƵƚƵƌĞ
ƐƚƵĚŝĞƐƐŚŽƵůĚŝŶǀĞƐƚŝŐĂƚĞŝĨƉƌŽƚĞŝŶƚĂƌŐĞƚƉĂƚƚĞƌŶƐĨŽƵŶĚŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵŽǀĞƌůĂƉǁŝƚŚƚŚŽƐĞŽĨ
ŽƚŚĞƌ ŽƌŐĂŶŝƐŵƐ Žƌ ŝĨ ďŝŽůŽŐŝĐĂů ĞĨĨĞĐƚƐ ŽĨ WhͲŝŶĚƵĐĞĚ ƉŚĞŶŽƚǇƉĞƐ ĐĂŶ ďĞ ĂƐƐŝŐŶĞĚ ƚŽ ŽƚŚĞƌ
ƉĞƌƚƵƌďĂƚŝŽŶƐ͘
/Ŷ ĂĚĚŝƚŝŽŶ ƚŽ ĐŽǀĂůĞŶƚ ŵŽĚŝĨŝĐĂƚŝŽŶƐ͕ ƚŚĞ ŝŶƚĞƌĂĐƚŝŽŶƐ ŽĨ ŶĂƚƵƌĂů ƉƌŽĚƵĐƚƐ ǁŝƚŚ ƉƌŽƚĞŝŶƐ ĂůƐŽ
ŝŶĐůƵĚĞǁĞĂŬ͕ŶŽŶͲĐŽǀĂůĞŶƚ ŝŶƚĞƌĂĐƚŝŽŶƐ ΀ϭϭϭ΁͘dŚĞƐĞ ŝŶƚĞƌĂĐƚŝŽŶƐŵŝŐŚƚďĞǀŝƐƵĂůŝǌĞĚ ŝŶ ĨƵƚƵƌĞ
ƐƚƵĚŝĞƐ ǁŝƚŚ WƐ ĐŽŶƚĂŝŶŝŶŐ Ă ƉŚŽƚŽͲƌĞĂĐƚŝǀĞ ĐƌŽƐƐͲůŝŶŬĞƌ͕ ǁŚŝĐŚ ĞŶĂďůĞƐ ƉĞƌŵĂŶĞŶƚ ůĂďĞůŝŶŐ
ǁŝƚŚƉƌŽƚĞŝŶƐŝŶĐůŽƐĞƉƌŽǆŝŵŝƚǇ΀ϭϭϭ΁͘
^ŝŶĐĞ'ĂůůŝŶĂĞƚĂů͘ŽďƐĞƌǀĞĚĂůŐĂůƐƉĞĐŝĞƐͲĂŶĚŵŽůĞĐƵůĂƌǁĞŝŐŚƚͲĚĞƉĞŶĚĞŶƚĚŝĨĨĞƌĞŶĐĞƐŝŶWhƐ͛
ŵŽĚĞ ŽĨ ĂĐƚŝŽŶ ƌĞŐĂƌĚŝŶŐ EK ƉƌŽĚƵĐƚŝŽŶ ΀ϭϬϮ΁ ĂŶĚ sĂƌƌĞůůĂ Ğƚ Ăů͘ ƌĞƉŽƌƚĞĚ WhͲĚĞƉĞŶĚĞŶƚ
ƌĞƐƉŽŶƐĞƐŽŶŐĞŶĞƌĞŐƵůĂƚŝŽŶŝŶƐĞĂƵƌĐŚŝŶĞŵďƌǇŽƐ΀ϭϬϭ΁͕ĂůƐŽŽƚŚĞƌWhͲĚĞƌŝǀĞĚZ'ƐƚŚĂŶz
 ',6&866,21
 

ǁŽƵůĚ ĐŽŶƚƌŝďƵƚĞ ƚŽ ƚŚĞŵĞĐŚĂŶŝƐƚŝĐ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞƐĞ ŽǆǇůŝƉŝŶƐ͘,ŽǁĞǀĞƌ͕ ĚƵƌŝŶŐ ƉƌŽďĞ
ĚĞƐŝŐŶĐŽŶũƵŐĂƚŝŽŶŽĨƚŚĞDŝĐŚĂĞůĂĐĐĞƉƚŽƌǁŝƚŚƚŚĞƚĞƌŵŝŶĂůĂůŬǇŶĞŵƵƐƚďĞĞǆĐůƵĚĞĚƚŽĂǀŽŝĚ
ĂůƚĞƌĞĚĂĐƚŝǀŝƚǇ͘hŶĨŽƌƚƵŶĂƚĞůǇ͕ĞĨĨŽƌƚƐƚŽƐǇŶƚŚĞƐŝǌĞϮ͕ϰͲŽĐƚĂĚŝĞŶͲϳͲǇŶĂůĂŶĂůŽŐŽƵƐƚŽz΀ϭϰϳ΁
ǀŝĂ Ă EĞŐŝƐŚŝͲƚǇƉĞ ĐƌŽƐƐ ĐŽƵƉůŝŶŐ ĂŶĚ ĂŶŽƚŚĞƌ ƌŽƵƚĞ͕ ǁŚŝĐŚ ĂůƐŽ ĐŽƵƉůĞƐ ϯ ĂŶĚ ϱ ƐǇŶƚŚŽŶƐ͕
ĨĂŝůĞĚĚƵƌŝŶŐƚŚĞĚŝƉůŽŵĂƚŚĞƐŝƐŽĨWĨĞŝĨĞƌͲ>ĞĞŐ΀ϮϬϳ΁͘
ůƐŽŽƚŚĞƌŽǆǇůŝƉŝŶƐůŝŬĞĨĂƚƚǇĂĐŝĚŚǇĚƌŽǆŝĚĞƐĂŶĚĞƉŽǆǇĂůĐŽŚŽůƐ;&ŝŐƵƌĞϰͿŽƌƐŝŵƉůǇƉŽůǇƵŶƐĂƚƵͲ
ƌĂƚĞĚĨĂƚƚǇĂĐŝĚƐ;Wh&ƐͿǁĞƌĞƐƵƐƉĞĐƚĞĚƚŽŵĞĚŝĂƚĞďŝŽůŽŐŝĐĂůĞĨĨĞĐƚƐ΀ϰϱ͕ϱϳ΁ĂŶĚŵĂǇďĞƚƌĂŶƐͲ
ůĂƚĞĚƚŽZ'ƐĨŽƌĨƵƚƵƌĞWWƚŽĂƐƐŝŐŶƚŚĞŝƌŝŶĨůƵĞŶĐĞĂŶĚŵĞĐŚĂŶŝƐŵƐ͘
/Ŷ ĐŽŶƚƌĂƐƚ ƚŽ ĐŽǀĂůĞŶƚ ƌĞĂĐƚŝŽŶƐ ŽĨ ƉƌŽƚĞŝŶƐ͕ ƚƌĂŶƐĐƌŝƉƚŝŽŶĂů ƌĞƐƉŽŶƐĞƐ ĂƌĞ ůĞƐƐ ŝŶƚĞƌŵĞĚŝĂƚĞ͘
dŚĞǇĚŽŶŽƚŶĞĐĞƐƐĂƌŝůǇŝŶǀŽůǀĞĂĐŽǀĂůĞŶƚŝŶƚĞƌĂĐƚŝŽŶŽĨƚŚĞĞůĞĐƚƌŽƉŚŝůĞĂŶĚƌĞƉƌĞƐĞŶƚĂŶŽƚŚĞƌ
ƉĂƚŚƚŽƐƚƵĚǇĞĨĨĞĐƚƐŽĨĞůĞĐƚƌŽƉŚŝůĞƐ΀ϳϴ΁;&ŝŐƵƌĞϭϭͿ͘ĨĞǁƚƌĂŶƐĐƌŝƉƚŽŵŝĐƐƚƵĚŝĞƐŽŶƚŚĞŝŶĨůƵͲ
ĞŶĐĞŽĨWhƐŽƌWhͲƉƌŽĚƵĐŝŶŐĚŝĂƚŽŵƐŽŶƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐĂƌĞĂǀĂŝůĂďůĞ΀ϵϳͲϭϬϭ΁͘ /ŶĚƵĐͲ
ƚŝŽŶ ŽĨ ĐǇƚŽƐŬĞůĞƚĂů ŝŶƐƚĂďŝůŝƚǇ͕ ĂŵŽĚĞ ŽĨ ĂĐƚŝŽŶ ŽĨ WhƐ ĐůĂƐƐŝĨŝĞĚ ďǇ ĂůĚǁĞůů ΀ϱϱ΁ ǁĂƐ ƐƵƉͲ
ƉŽƌƚĞĚ ďǇ ƌĞŐƵůĂƚŝŽŶ ŽĨ ŐĞŶĞ ĞǆƉƌĞƐƐŝŽŶ ŝŶ ƚŚĞ ƐĞĂ ƵƌĐŚŝŶ WĂƌĂĐĞŶƚƌŽƚƵƐ ůŝǀŝĚƵƐ ΀ϭϬϭ΁ ĂŶĚ
ĐŽŶĨŝƌŵĞĚŝŶƚŚĞĚŝĂƚŽŵ͘ŚĞůŐŽůĂŶĚŝĐƵƐ΀ϵϴ΁͘ǆƉƌĞƐƐŝŽŶŽĨŵZEŽĨƚƵďƵůŝŶƐ͕ǁŚŝĐŚĨŽƌŵƚŚĞ
ďƵŝůĚŝŶŐďůŽĐŬƐŽĨŵŝĐƌŽƚƵďƵůĞƐ͕ŽŶĞŽĨƚŚĞĂĐƚŝǀĞĐŽŵƉŽŶĞŶƚƐŽĨƚŚĞĐǇƚŽƐŬĞůĞƚŽŶ͕ǁĂƐĚŽǁŶƌĞŐͲ
ƵůĂƚĞĚ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ Ă ĚŝĞƚ ŽĨ ƚŚĞ WhͲƉƌŽĚƵĐŝŶŐ ^͘ ĐŽƐƚĂƚƵŵ ĐŽŵƉĂƌĞĚ ƚŽ Ă ĐŽŶƚƌŽů ŝŶ ͘
ŚĞůŐŽůĂŶĚŝĐƵƐ΀ϵϴ΁͘
ůƐŽŽƵƌĚĂƚĂƐĞƚƉƌŽǀŝĚĞƐŽŶĞƉƌĞĚŝĐƚĞĚƉƌŽƚĞŝŶŽĨƚŚĞĐĞůůĚŝǀŝƐŝŽŶƉƌŽƚĞŝŶ&ƚƐĨĂŵŝůǇ;ĂĐĐĞƐƐŝŽŶ
EŽ͘ϳ&hYϭͿƐƚƌƵĐƚƵƌĂůůǇƐŝŵŝůĂƌǁŝƚŚƚƵďƵůŝŶƐƚŚĂƚ ŝŶĚŝĐĂƚĞƐĂĚŝƌĞĐƚWhĂĐƚŝŽŶ͘,ŽǁĞǀĞƌ͕ƚŚŝƐ
ƉƵƚĂƚŝǀĞ ƚĂƌŐĞƚǁĂƐŽŶůǇ ĨŽƵŶĚ ŝŶŽŶĞŽĨ ƚŚĞ ƚŚƌĞĞ ϮŐĞůƐďĞƐŝĚĞƐŽƚŚĞƌƉƌŽƚĞŝŶƐ ;dĂďůĞ^ϭ ŝŶ
DĂŶƵƐĐƌŝƉƚͿĂŶĚƌĞƋƵŝƌĞƐĂĚĚŝƚŝŽŶĂůƉƌŽŽĨ͘

&ŝŐƵƌĞϭϭ͘ WŽƐƐŝďůĞĐŽŶƐĞƋƵĞŶĐĞƐŽĨWhƵƉƚĂŬĞŝŶŽƌŐĂŶŝƐŵƐ͘KƌŐĂŶŝƐŵƐƚĂŬĞƵƉWhƐƚŚĂƚŵĂǇƌĞĂĐƚĐŽǀĂůĞŶƚůǇǁŝƚŚƉƌŽƚĞŝŶƐ
;΀ϴϲ͕ϴϳ΁͕DĂŶƵƐĐƌŝƉƚĨŽƌW͘ƚƌŝĐŽƌŶƵƚƵŵͿ͕E΀ϴϭ͕ϴϵ΁͕ĂŶĚŽƚŚĞƌŶƵĐůĞŽƉŚŝůŝĐŵĞƚĂďŽůŝƚĞƐůŝŬĞƐŵĂůůŵŽůĞĐƵůĞƐ΀ϴϰ΁
ŽƌŝŶƚĞƌĂĐƚŶŽŶͲĐŽǀĂůĞŶƚůǇ΀ϴϭ΁͘dŚĞƐƵŵŽĨĚŝƌĞĐƚĞĨĨĞĐƚƐ;Ğ͘Ő͕͘ƉƌŽƚĞŝŶĚǇƐĨƵŶĐƚŝŽŶĂŶĚďůŽĐŬĞĚƌĞƉůŝĐĂƚŝŽŶĐĂƵƐĞĚďǇ
ĐŽǀĂůĞŶƚƉƌŽƚĞŝŶĂŶĚEŵŽĚŝĨŝĐĂƚŝŽŶƐ͕ĚĞƚŽǆŝĨŝĐĂƚŝŽŶďǇƐŵĂůůŵŽůĞĐƵůĞƐͿĂŶĚŝŶĚŝƌĞĐƚĞĨĨĞĐƚƐůŝŬĞŐĞŶĞĞǆƉƌĞƐƐŝŽŶ
ƌĞŐƵůĂƚŝŽŶĐĂƵƐĞĚďǇƉĞƌƚƵƌďĞĚďŝŽůŽŐŝĐĂůƉƌŽĐĞƐƐĞƐŝŶĐŽŶƐĞƋƵĞŶĐĞŽĨĐŽǀĂůĞŶƚĂŶĚŶŽŶͲĐŽǀĂůĞŶƚŝŶƚĞƌĂĐƚŝŽŶƐƌĞƐƵůƚƐ
ŝŶƚŚĞWhͲŝŶĚƵĐĞĚƉŚĞŶŽƚǇƉĞ΀ϳϴ΁͘dŚĞŚŝŐŚůŝŐŚƚĞĚĨŝĞůĚƐǁĞƌĞƐƵĐĐĞƐƐĨƵůůǇŝŶǀĞƐƚŝŐĂƚĞĚŝŶƚŚŝƐƚŚĞƐŝƐ͘
',6&866,21 
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
ĞĐĂƵƐĞ ŽĨ ƚŚĞ ƌĂƚŚĞƌ ƵŶƐƉĞĐŝĨŝĐ ĐŚĞŵŝĐĂů ƌĞĂĐƚŝǀŝƚǇ ŽĨ ɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞƐ͕ ŽŶĞǁŽƵůĚ
ŐĞŶĞƌĂůůǇŶŽƚĐŽŶƐŝĚĞƌƚŚĞŵĂƐĚƌƵŐƐĨŽƌƉŚĂƌŵĂĐĞƵƚŝĐĂůƉƵƌƉŽƐĞ͘dŚŝƐƌĞĂĐƚŝǀŝƚǇŵĂŬĞƐŝĚĞŶƚŝĨŝͲ
ĐĂƚŝŽŶŽĨƚŚĞŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŵŽƌĞĚŝĨĨŝĐƵůƚ΀ϮϬϴ΁ĐŽŵƉĂƌĞĚƚŽŽƚŚĞƌŶĂƚƵƌĂůƉƌŽĚƵĐƚƐƚŚĂƚ
ŚŝŐŚůǇƐƉĞĐŝĨŝĐĂůůǇĂŶĚƐĞůĞĐƚŝǀĞůǇďŝŶĚƚŽƚĂƌŐĞƚƐ͕ǁŚŝĐŚĂƌĞŵĂŝŶůǇƉƌŽƚĞŝŶƐ΀ϭϭϲ΁͘
dŚĞŝŶĨůƵĞŶĐĞŽĨWhƐŽŶƉůĂŶŬƚŽŶŝĐŽƌŐĂŶŝƐŵƐŚĂƐƚŽďĞƐĞĞŶĂƐĂĐŽŵďŝŶĂƚŝŽŶŽĨƚĂƌŐĞƚĞĨĨĞĐƚƐ
;&ŝŐƵƌĞϭϭͿ͘dŚŝƐŝƐƐƵƉƉŽƌƚĞĚďǇĚŝĨĨĞƌĞŶƚƉƵƚĂƚŝǀĞƚĂƌŐĞƚƉƌŽƚĞŝŶƐŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ;DĂŶƵƐĐƌŝƉƚ
ͿĂŶĚĂĨĨĞĐƚĞĚĞǆƉƌĞƐƐŝŽŶƉĂƚƚĞƌŶƐŽĨĚŝĨĨĞƌĞŶƚƚĂƌŐĞƚŐĞŶĞƐŝŶĐŽƉĞƉŽĚƐĂŶĚƐĞĂƵƌĐŚŝŶƐŚĂǀŝŶŐ
ƌŽůĞƐ ŝŶĞ͘Ő͕͘ĚĞǀĞůŽƉŵĞŶƚ͕ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ͕ƐƚƌĞƐƐƌĞƐƉŽŶƐĞ͕ĂƉŽƉƚŽƐŝƐƌĞŐƵůĂƚŝŽŶ͕ĚĞƚŽǆŝĨŝĐĂƚŝŽŶ͕
ĂŶĚĚĞĨĞŶƐĞ΀ϵϴ͕ϵϵ͕ϭϬϭ΁͘tŚĞƌĞĂƐĚŝƌĞĐƚĞĨĨĞĐƚƐĐĂŶďĞůŝŶŬĞĚƚŽĐŽǀĂůĞŶƚďŽŶĚĨŽƌŵĂƚŝŽŶƐ;Ğ͘Ő͕͘
ǁŝƚŚƉƌŽƚĞŝŶƐͿƚŚĂƚŝŵŵĞĚŝĂƚĞůǇŝŶƚĞƌĨĞƌĞǁŝƚŚďŝŽůŽŐŝĐĂůƉƌŽĐĞƐƐĞƐ;Ğ͘Ő͕͘ĚƵĞƚŽƉƌŽƚĞŝŶĚǇƐĨƵŶĐͲ
ƚŝŽŶͿ͕ŝŶĚŝƌĞĐƚĞĨĨĞĐƚƐůŝŬĞƌĞŐƵůĂƚŝŽŶŽĨŐĞŶĞĞǆƉƌĞƐƐŝŽŶ;Ğ͘Ő͕͘ŽĨƐŝŐŶĂůƚƌĂŶƐĚƵĐƚŝŽŶŐĞŶĞƐĚƵĞƚŽ
ƐƚƌĞƐƐƌĞĂĐƚŝŽŶƐ΀ϭϬϭ΁ͿŵŝŐŚƚďĞƚŚĞƌĞƐƉŽŶƐĞŽĨĂĨĨĞĐƚĞĚďŝŽůŽŐŝĐĂůƉĂƚŚǁĂǇƐĂŶĚƉƌŽĐĞƐƐĞƐďǇ
ĐŽǀĂůĞŶƚĂŶĚŶŽŶͲĐŽǀĂůĞŶƚŝŶƚĞƌĂĐƚŝŽŶƐ͘,ŽǁĞǀĞƌ͕ůŝŶŬŝŶŐƚŚĞƐĞŝŶƚĞƌĂĐƚŝŽŶƐŽŶĂŵŽůĞĐƵůĂƌůĞǀĞů
ǁŝƚŚ ĐĞůůƵůĂƌ ĂŶĚ ƉŚǇƐŝŽůŽŐŝĐĂů ƉƌŽĐĞƐƐĞƐ ĂŶĚ ĞǀĞŶ ĞĐŽůŽŐŝĐĂů ĐŽŶƐĞƋƵĞŶĐĞƐ ŝƐ Ă ŬĞǇ ƚŽƉŝĐ ŝŶ
ƵŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞĂĐƚŝǀŝƚǇŽĨŽǆǇůŝƉŝŶƐ͘
/ŶĂŶĞǆĞŵƉůĂƌǇ ƐƚƵĚǇ͕ ƚŚĞ ůŝŶŬďĞƚǁĞĞŶĚŝƌĞĐƚƉƌŽƚĞŝŶŵŽĚŝĨŝĐĂƚŝŽŶƐĂŶĚĂůƚĞƌĞĚ ƚƌĂŶƐĐƌŝƉƚŝŽŶ
ƉĂƚŚǁĂǇƐďĂƐĞĚŽŶĚŝƌĞĐƚĞĨĨĞĐƚƐĂŶĚǀŝĂƐŝŐŶĂůƚƌĂŶƐĚƵĐƚŝŽŶƉĂƚŚǁĂǇƐŚĂƐďĞĞŶĞƐƚĂďůŝƐŚĞĚĨŽƌ
,E͕ĂƚŽǆŝĐĂŶĚǁĞůůͲƐƚƵĚŝĞĚɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞ͕ŽŶĂŚƵŵĂŶĐŽůŽŶĐĂŶĐĞƌĐĞůůůŝŶĞ΀ϳϴ΁͘
/ŶƚŚŝƐĐĞůůůŝŶĞ͕ƚŚĞŚĞĂƚƐŚŽĐŬĨĂĐƚŽƌϭ;,^&ϭͿƚŚĂƚŝƐĂƚƌĂŶƐĐƌŝƉƚŝŽŶĨĂĐƚŽƌĂŶĚŶŽƌŵĂůůǇŬĞƉƚŝŶ
ĂŶ ŝŶĂĐƚŝǀĞ ĐŽŵƉůĞǆ ďǇ ŚĞĂƚ ƐŚŽĐŬ ƉƌŽƚĞŝŶƐ ;,ƐƉͿ ǁĂƐ ƌĞůĞĂƐĞĚ ŽƵƚ ŽĨ ƚŚĞ ĐŽŵƉůĞǆ ĂŶĚ ƚŚƵƐ
ĂĐƚŝǀĂƚĞĚďǇ,EĂĚĚƵĐƚ ĨŽƌŵĂƚŝŽŶǁŝƚŚ,ƐƉϳϬĂŶĚ,ƐƉϵϬ͘^ƵďƐĞƋƵĞŶƚůǇ͕,^&ϭͲŵĞĚŝĂƚĞĚŐĞŶĞ
ĞǆƉƌĞƐƐŝŽŶ ŝŶĚƵĐĞĚ Ă ĨĞǁ ŐĞŶĞƐ ƌĞůĞǀĂŶƚ ŝŶ ƉƌŽƚĞĐƚŝŽŶ ĂŐĂŝŶƐƚ ĞůĞĐƚƌŽƉŚŝůŝĐ ƐƚƌĞƐƐ ;Ğ͘Ő͕͘
ĂŶƚŝĂƉŽƉƚŽƚŝĐĚͲϮƉƌŽƚĞŝŶƐͿ΀ϳϴ΁͘
KƵƌĚĂƚĂƐĞƚĚŽĞƐŶŽƚƉƌŽǀŝĚĞĞǀŝĚĞŶĐĞŽĨĂ,ƐƉƚĂƌŐĞƚƚŚĂƚƉŽŝŶƚƐƚŽǁĂƌĚƐĂƐŝŵŝůĂƌŵĞĐŚĂŶŝƐŵ
ŽĨĂĐƚŝŽŶůŝŬĞ,E͘,ŽǁĞǀĞƌ͕ƚŚĞĐŽŶĐĞƉƚŽĨƐǇƐƚĞŵƐĂŶĂůǇƐŝƐŝůůƵƐƚƌĂƚĞƐƚŚĂƚĐŽŶŶĞĐƚŝŽŶŽĨĐŽǀĂͲ
ůĞŶƚůǇŵŽĚŝĨŝĞĚƉƌŽƚĞŝŶƐĂŶĚŐĞŶĞ ƌĞŐƵůĂƚŝŽŶ͕ǁŚŝĐŚŵŝŐŚƚďĞĂůƐŽ ĞǆƚĞŶĚĞĚďǇEŵŽĚŝĨŝĐĂͲ
ƚŝŽŶƐ͕ŚĂƐƚŚĞƉŽǁĞƌĨƵůƉŽƚĞŶƚŝĂůƚŽŵĂŬĞƚŚĞĐŽŵƉůĞǆŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŽĨƚŚĞŝŶǀĞƐƚŝŐĂƚĞĚ
ĞůĞĐƚƌŽƉŚŝůĞƐĞǀĞŶŵŽƌĞĂĐĐĞƐƐŝďůĞƚŚĂŶƚŚĞƐĞƉĂƌĂƚĞǀŝĞǁŽĨƚĂƌŐĞƚŐĞŶĞƐĂŶĚƉƌŽƚĞŝŶƐ΀ϳϴ΁͘
ůĞĐƚƌŽƉŚŝůĞƐ ĂƌĞ ŬŶŽǁŶ ƚŽ ĨŽƌŵ ĐŽǀĂůĞŶƚďŽŶĚƐǁŝƚŚ ŶƵĐůĞŝĐ ĂĐŝĚƐ͕ ƚŚĞŝƌ ďĞƐƚ ƐƚƵĚŝĞĚ ƚĂƌŐĞƚƐ͕
ƚŚĂƚďůŽĐŬ ƌĞƉůŝĐĂƚŝŽŶ ΀ϳϴ΁ĂŶĚŵĂǇ ŝŶĚƵĐĞĂƉŽƉƚŽƐŝƐŽĨĐĞůůƐ ƚŚĂƚǁĞƌĞƐĞƌŝŽƵƐůǇĂĨĨĞĐƚĞĚ ΀ϱϱ΁͖
ŵŽƚŝǀĂƚĞĚďǇƚŚĞĨĂĐƚƚŚĂƚĞǀĞŶĐŽǀĂůĞŶƚŵŽĚŝĨŝĐĂƚŝŽŶƐǁŝƚŚƉƵƌŝĨŝĞĚŶƵĐůĞŽƚŝĚĞƐĂŶĚEĂƌĞ
ŬŶŽǁŶ΀ϴϴ͕ϴϵ΁;&ŝŐƵƌĞϭϭͿ͕/ĂůƐŽĂĚĚƌĞƐƐĞĚEĂƐƚĂƌŐĞƚ͘KŶůǇƌĞĐĞŶƚůǇ͕ĞǀĞŶĞůĞĐƚƌŽƉŚŝůŝĐWƐ
ĨŽƌĚĞƚĞĐƚŝŽŶŽĨZEǁĞƌĞŝŶƚƌŽĚƵĐĞĚďǇDĐŽŶĂůĚĞƚĂů͘΀ϮϬϵ΁͘/ŶƚŚĞĐŽƵƌƐĞŽĨƚŚŝƐƐƚƵĚǇ͕ĐĂƚĂͲ
ůǇƚŝĐZEƐŽĨĂŶĂƌĐŚĂĞďĂĐƚĞƌŝƵŵĐŽǀĂůĞŶƚůǇďŽƵŶĚƚŽĂŶĞƉŽǆŝĚĞͲĐŽŶƚĂŝŶŝŶŐW΀ϮϬϵ΁͘
&ŽůůŽǁŝŶŐ ƚŚĞ ĐŽŶĐĞƉƚ ŽĨ ƚǁŽͲƐƚĞƉ WW ĨŽƌ ƉƌŽƚĞŝŶƐ ;DĂŶƵƐĐƌŝƉƚ Ϳ͕ / ĂůƐŽ ƚƌĂŶƐĨĞƌƌĞĚ ƚŚĞ
ƚĞĐŚŶŝƋƵĞƚŽĨŝŶĚŵŽĚŝĨŝĞĚEŝŶƚŚĞĐŽƉĞƉŽĚƐ͘ŚĞůŐŽůĂŶĚŝĐƵƐĂŶĚ͘ƚŽŶƐĂŝŶǀŝǀŽ͘ĐĐŽƌĚŝŶŐ
 ',6&866,21
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ƚŽ ƚŚĞ ƉƌĞǀŝŽƵƐůǇ ĞƐƚĂďůŝƐŚĞĚ ĨĞĞĚŝŶŐ ƉƌŽƚŽĐŽůƐ ;DĂŶƵƐĐƌŝƉƚ ͕ ΀ϱϲ΁Ϳ͕ ƚŚĞ ĐĂƌƌŝĞƌ ŽƌŐĂŶŝƐŵƐ W͘
ŵŝŶŝŵƵŵ͕ZŚŽĚŽŵŽŶĂƐƐĂůŝŶĂ͕ŽƌK͘ŵĂƌŝŶĂǁĞƌĞůĂďĞůĞĚǁŝƚŚzĂŶĚƵƐĞĚĂƐĨŽŽĚƐŽƵƌĐĞĨŽƌ
ĐŽƉĞƉŽĚƐ͘ĨƚĞƌĨĞĞĚŝŶŐĂŶĚƐƚĂƌǀĂƚŝŽŶ͕ĐŽƉĞƉŽĚƐǁĞƌĞůǇƐĞĚ͕ŐĞŶŽŵŝĐE;ŐEͿǁĂƐĞǆƚƌĂĐͲ
ƚĞĚ͕ ĂŶĚ Ƶ ǁĂƐ ĂƉƉůŝĞĚ ƚŽ ŝŶƚƌŽĚƵĐĞ dDZͲEϯ ;ĂŶĂůŽŐƵĞƐ ĞǆƉĞƌŝŵĞŶƚĂů ĐŽŶĚŝƚŝŽŶƐ ĂƌĞ
ĚĞƐĐƌŝďĞĚŝŶ΀ϮϭϬ΁Ϳ͘ĞƐŝĚĞƐƚŚŝƐŝŶǀŝǀŽ;&ŝŐƵƌĞϭϮ͕ůĂŶĞϰͿĂůƐŽŝŶǀŝƚƌŽƐƚƵĚŝĞƐ͕ŝŶǁŚŝĐŚzǁĂƐ
ĂĚĚĞĚƚŽƚŚĞĞǆƚƌĂĐƚĞĚŐE;&ŝŐƵƌĞϭϮ͕ůĂŶĞϮͿ͕ĨĂŝůĞĚƉƌŽďĂďůǇďĞĐĂƵƐĞŽĨƵŶĨĂǀŽƌĂďůĞƵ
ĐŽŶĚŝƚŝŽŶƐĂŶĚ,ϮKϮĨŽƌŵĂƚŝŽŶƚŚĂƚŵĂǇŚĂǀĞĐĂƵƐĞĚEĚĞŐƌĂĚĂƚŝŽŶ΀Ϯϭϭ΁͘
ůƐŽ>ĞŵďŬĞĚŝĚŶŽƚŽďƐĞƌǀĞĂŶǇŐEĨůƵŽƌĞƐĐĞŶĐĞŝŶƐǇƐƚĞŵĂƚŝĐ ŝŶǀŝǀŽĂŶĚ ŝŶǀŝƚƌŽƚǁŽͲƐƚĞƉ
ŝŶĐƵďĂƚŝŽŶĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚŐEŽĨW͘ ƚƌŝĐŽƌŶƵƚƵŵ ŝŶŚĞƌŵĂƐƚĞƌ ƚŚĞƐŝƐ͖ ƐŚĞ ƚĞƐƚĞĚĚŝĨĨĞƌĞŶƚ
ƵĐŽŶĚŝƚŝŽŶƐǁŚŝůĞ ĨĂĐŝŶŐƚŚĞƐĂŵĞƉƌŽďůĞŵƐŽĨEĚĞŐƌĂĚĂƚŝŽŶ΀ϮϭϬ΁͘ZĞŵĂƌŬĂďůǇ͕ĂůƐŽ
ƚŚĞƐŝŵƉůĞƐƚƚƌǇ ƚŽ ůĂďĞů ŝƐŽůĂƚĞĚŐEŽĨĚŝĨĨĞƌĞŶƚŽƌŝŐŝŶǁŝƚŚdDZͲWhǁĂƐŶŽƚƐƵĐĐĞƐƐĨƵů
;&ŝŐƵƌĞϭϮ͕ůĂŶĞϯĨŽƌ͘ŚĞůŐŽůĂŶĚŝĐƵƐ͖ƐĞĞ΀ϮϭϬ΁ĨŽƌĞǆƉĞƌŝŵĞŶƚĂůĚĞƚĂŝůƐͿ͘

&ŝŐƵƌĞϭϮ͘ EůĂďĞůŝŶŐĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚ͘ŚĞůŐŽůĂŶĚŝĐƵƐ͘/ŶͲŐĞůĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŝŽŶǁĂƐĐŽŶĚƵĐƚĞĚďĞĨŽƌĞ;ůĞĨƚͿĂŶĚĂĨƚĞƌ
ƐƚĂŝŶŝŶŐŽĨƚŚĞĂŐĂƌŽƐĞŐĞůǁŝƚŚƚŚĞŶƵĐůĞŝĐĂĐŝĚĚǇĞ'ĞůZĞĚdD;ƌŝŐŚƚͿ͕ŶŽůĂďĞůŝŶŐĞǆƉĞƌŝŵĞŶƚƌĞƐƵůƚĞĚŝŶdDZͲĨůƵŽͲ
ƌĞƐĐĞŶĐĞ͘͘ŚĞůŐŽůĂŶĚŝĐƵƐǁĂƐĨĞĚĨŽƌϯĚĂǇƐŽŶZ͘ƐĂůŝŶĂ͕ĐŽƉĞƉŽĚƐǁĞƌĞƐƚĂƌǀĞĚ͕ĂŶĚŐEǁĂƐĞǆƚƌĂĐƚĞĚ;ůĂŶĞϱͿ͘
/ŶǀŝƚƌŽĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚĂĚĚŝƚŝŽŶŽĨϭϬϬђDzƚŽƚŚŝƐƐĂŵƉůĞĨŽůůŽǁĞĚďǇƵǁŝƚŚdDZͲEϯƌĞǀĞĂůĞĚŶŽŶͲ
ĨůƵŽƌĞƐĐĞŶƚ͕ĚĞŐƌĂĚĞĚŐE;ůĂŶĞϮͿ͕ǁŚĞƌĞĂƐĂĚĚŝƚŝŽŶŽĨϭϬϬђDdDZͲWh;ůĂŶĞϯͿƌĞƐƵůƚĞĚ ŝŶŶŽŶͲĨůƵŽƌĞƐĐĞŶƚ
ŐEǁŝƚŚǁĞĂŬƐŝŐŶƐŽĨĚĞŐƌĂĚĂƚŝŽŶ͘dŚĞƌĞƐƵůƚŽĨĂŶ ŝŶǀŝǀŽĞǆƉĞƌŝŵĞŶƚǁŝƚŚZ͘ƐĂůŝŶĂƉƌĞŝŶĐƵďĂƚĞĚǁŝƚŚϭϬϬђD
zĂŶĚĨĞĚƚŽĐŽƉĞƉŽĚƐĨŽůůŽǁĞĚďǇĐŽƉĞƉŽĚƐƚĂƌǀĂƚŝŽŶ͕ŐEĞǆƚƌĂĐƚŝŽŶ͕ĂŶĚƵ;ůĂŶĞϰͿŝƐƐŝŵŝůĂƌƚŽĚĞŐƌĂĚĞĚ
E ŝŶ ƚŚĞ ŝŶ ǀŝƚƌŽ ĞǆƉĞƌŝŵĞŶƚ͘ ǆƉĞƌŝŵĞŶƚĂů ĐŽŶĚŝƚŝŽŶƐǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ĂƐ ĚĞƐĐƌŝďĞĚ ŝŶ ΀ϮϭϬ΁ ĂŶĚDĂŶƵƐĐƌŝƉƚ ͘
;ďďƌĞǀŝĂƚŝŽŶƐʹƵ͗Ƶ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶ͖ŐE͗ŐĞŶŽŵŝĐEͿ
/ŶĐŽŶĐůƵƐŝŽŶ͕ǁĞĨŽƵŶĚŶŽĞǀŝĚĞŶĐĞŽĨĂƐƚĂďůĞ͕ĐŽǀĂůĞŶƚůĂďĞůŝŶŐŽĨE͘,ŽǁĞǀĞƌ͕ŝŶĂƉƉƌŽƉƌŝͲ
ĂƚĞĞǆƉĞƌŝŵĞŶƚĂůĐŽŶĚŝƚŝŽŶƐ͕ ĨůƵŽƌĞƐĐĞŶĐĞƐŝŐŶĂůƐďĞůŽǁƚŚĞĚĞƚĞĐƚŝŽŶ ůŝŵŝƚ͕ ƚŚĞ ůĂĐŬŽĨĞŶƌŝĐŚͲ
ŵĞŶƚŽĨƉƌŽďĂďůǇůĂďĞůĞĚEĂƐĐŽŶĚƵĐƚĞĚǁŝƚŚWƐĨŽƌZEůĂďĞůŝŶŐďǇDĐŽŶĂůĚĞƚĂů͘΀ϮϬϵ΁͕
ŽƌƐŝŵƉůǇĂďƐĞŶĐĞŽĨĐŽǀĂůĞŶƚůĂďĞůŝŶŐĐĂŶĞǆƉůĂŝŶŵŝƐƐŝŶŐĨůƵŽƌĞƐĐĞŶĐĞƐŝŐŶĂůƐŝŶĂŐĂƌŽƐĞŐĞůƐ͘
dŚĞĂďƐĞŶĐĞŽĨŝŶͲŐĞůĨůƵŽƌĞƐĐĞŶĐĞŝŶEůĂďĞůŝŶŐĞǆƉĞƌŝŵĞŶƚƐŝƐĂůƐŽĞǆƉůĂŝŶĂďůĞďǇƉƌŽƚĞĐƚŝŽŶ
ŵĞĐŚĂŶŝƐŵƐ͘dŚĞWhͲƉƌŽĚƵĐŝŶŐ^͘ĐŽƐƚĂƚƵŵĨŽƌĞǆĂŵƉůĞŝƐŬŶŽǁŶƚŽďĞĐŽŵƉĂƌĂƚŝǀĞůǇƌĞƐŝƐƚĂŶƚ
ƚŽ WhƐ ΀ϳϱ΁͖ ƚŚŝƐ ƐƉĞĐŝĞƐ ĂůƐŽ ǁŝƚŚƐƚŽŽĚ ƚǁŽͲƐƚĞƉ WW ǁŝƚŚ z ǁŝƚŚŽƵƚ ƌĞĐŽŐŶŝǌĂďůĞ
ĨůƵŽƌĞƐĐĞŶĐĞŝŶϭŐĞůƐ;ĚĂƚĂŶŽƚƐŚŽǁŶͿ΀ϭϰϳ΁͘
ĨĨŝĐŝĞŶƚ ƉƌŽƚĞĐƚŝŽŶŵĞĐŚĂŶŝƐŵƐŵĂǇďĞ ůŝŶŬĞĚ ƚŽ ƚŚĞ ŝŶĂďŝůŝƚǇ ŽĨ WhƐ Žƌ ƌĞůĂƚĞĚ ŽǆǇůŝƉŝŶƐ ƚŽ
ĞŶƚĞƌ ĐĞůůƐ ΀ϲϬ΁ Žƌ ƚŽ ĚĞƚŽǆŝĨŝĐĂƚŝŽŶ ŽĨ WhƐ ;Ğ͘Ő͕͘ ďǇ ĂůĚĞŚǇĚĞ ĚĞŚǇĚƌŽŐĞŶĂƐĞƐ͕ ďǇ ŐĞŶĞƌĂů
ƉĂƚŚǁĂǇƐ ŝŶƉƌŽƚĞĐƚŝŽŶĂŐĂŝŶƐƚĞůĞĐƚƌŽƉŚŝůĞƐ͕ŽƌďǇƐŵĂůůƉĞƉƚŝĚĞƐ ůŝŬĞŐůƵƚĂƚŚŝŽŶĞ;ƐĞĞĐŚĂƉƚĞƌ
',6&866,21 


ϭ͘Ϯ͘ϯͿͿ͘ /ŶŵǇĚŝƉůŽŵĂƚŚĞƐŝƐ͕ /ĚĞŵŽŶƐƚƌĂƚĞĚĐŽŵƉůĞƚĞƚƵƌŶŽǀĞƌŽĨŐůƵƚĂƚŚŝŽŶĞǁŝƚŚz ŝŶĂŶ
ĂƋƵĞŽƵƐďƵĨĨĞƌǁŝƚŚŝŶŵŝŶƵƚĞƐ΀ϭϰϳ΁͘,ŽǁĞǀĞƌ͕ĂƚƚĞŵƉƚƐƚŽƐƚƵĚǇĚĞƚŽǆŝĨŝĐĂƚŝŽŶƉƌŽĚƵĐƚƐ ŝŶĂŶ
ĂƉƉƌŽĂĐŚƐŝŵŝůĂƌƚŽƚǁŽͲƐƚĞƉWWďǇƵƐŝŶŐzĂŶĚdDZͲEϯĨĂŝůĞĚ͘dŚĞƌĞĨŽƌĞ͕W͘ƚƌŝĐŽƌŶƵƚƵŵ
ĂŶĚ^͘ĐŽƐƚĂƚƵŵǁĞƌĞŝŶĐƵďĂƚĞĚǁŝƚŚz;ĂƐĚĞƐĐƌŝďĞĚŝŶDĂŶƵƐĐƌŝƉƚͿŽƌ͘ŚĞůŐŽůĂŶĚŝĐƵƐǁĂƐ
ĨĞĚǁŝƚŚzͲƉƌĞŝŶĐƵďĂƚĞĚK͘ŵĂƌŝŶĂ;ĂƐĚĞƐĐƌŝďĞĚŝŶDĂŶƵƐĐƌŝƉƚͿ͘dDZͲEϯǁĂƐŝŶƚƌŽĚƵĐĞĚ
ĂĨƚĞƌ ƐŽŶŝĐĂƚŝŽŶ ;ĂƐ ĚĞƐĐƌŝďĞĚ ŝŶDĂŶƵƐĐƌŝƉƚ Ϳ͕ ƉƌŽƚĞŝŶƐǁĞƌĞ ƌĞŵŽǀĞĚ ďǇ ƉƌĞĐŝƉŝƚĂƚŝŽŶǁŝƚŚ
ĂĐĞƚŽŶŝƚƌŝůĞ͕ ĂŶĚ ƚŚĞ ƐĂŵƉůĞƐǁĞƌĞ ĂŶĂůǇǌĞĚďǇ >ͲD^ĂŶĚĂƉŚŽƚŽĚŝŽĚĞĂƌƌĂǇĚĞƚĞĐƚŽƌ͘,ŽǁͲ
ĞǀĞƌ͕ ŶŽ ƐŵĂůůŵŽůĞĐƵůĞƐ ƚŚĂƚǁĞƌĞ ĐŽǀĂůĞŶƚůǇ ůŝŶŬĞĚ ƚŽ ƚŚĞW ĐŽƵůĚďĞ ŝĚĞŶƚŝĨŝĞĚ ;ĚĂƚĂŶŽƚ
ƐŚŽǁŶͿďĞĐĂƵƐĞŽĨƚŚĞůŝŵŝƚĞĚĚĞƚĞĐƚŝŽŶƉŽƐƐŝďŝůŝƚŝĞƐŽĨdDZƌĞƐƚƌŝĐƚĞĚƚŽhsͲsŝƐĂďƐŽƌƉƚŝŽŶŝŶ
ƚŚŝƐĂƉƉƌŽĂĐŚ͘dŽŽǀĞƌĐŽŵĞƚŚŝƐ ŝƐƐƵĞ͕ĂĚĚŝƚŝŽŶĂůĚĞƚĞĐƚŝŽŶƐƚƌĂƚĞŐŝĞƐĂƌĞŶĞĐĞƐƐĂƌǇ͕ǁŚŝĐŚĂƌĞ
ĂĚĚƌĞƐƐĞĚŝŶƚŚĞŶĞǆƚƐĞĐƚŝŽŶ͘
 5HSRUWHUWDJGHYHORSPHQWIRUPXOWLSOHGHWHFWLRQSRVVLELOLWLHV
&ůƵŽƌĞƐĐĞŶƚ͕ ďŝŽŽƌƚŚŽŐŽŶĂů ƌĞƉŽƌƚĞƌƐ ĂƌĞ ĂǁŝĚĞůǇ ĚŝƐƚƌŝďƵƚĞĚ ƚŽŽů ŝŶ ĐŚĞŵŝĐĂů ďŝŽůŽŐǇ ;Ğ͘Ő͕͘ ŝŶ
ƚǁŽͲƐƚĞƉWWĂƐƐŚŽǁŶďĞĨŽƌĞ;DĂŶƵƐĐƌŝƉƚͿͿƐŝŶĐĞƚŚĞǇĐĂŶďĞĞĂƐŝůǇĂƚƚĂĐŚĞĚƚŽƚŚĞĐŽŵƉůĞͲ
ŵĞŶƚĂƌǇŚĂŶĚůĞǁŝƚŚŽƵƚŝŶƚĞƌĨĞƌŝŶŐǁŝƚŚŽƚŚĞƌŵŽůĞĐƵůĞƐ͘ĞƐŝĚĞƐĨůƵŽƌĞƐĐĞŶĐĞ͕ĂůƐŽŵĂƐƐƐƉĞĐͲ
ƚƌŽŵĞƚƌǇŽĨĨĞƌƐĂƉŽǁĞƌĨƵůĚĞƚĞĐƚŝŽŶŵĞƚŚŽĚ͘dĂŐƐƚŚĂƚĐŽŶƚĂŝŶďƌŽŵŝŶĞĂŶĚĐŚůŽƌŝŶĞĨŽƌƐŵĂůů
ĂŶĚ ďŝŽŵĂĐƌŽŵŽůĞĐƵůĞ ůĂďĞůŝŶŐ ŽĨĨĞƌ Ă ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ŝƐŽƚŽƉŝĐ ƉĂƚƚĞƌŶ ;Ğ͘Ő͕͘ ϳϵƌ ĂŶĚ ϴϭƌ ĂƌĞ
ĂďƵŶĚĂŶƚŝŶĂůŵŽƐƚĞƋƵĂůĂŵŽƵŶƚƐͿĂŶĚĐĂŶŚĞůƉƚŽůŽĐĂƚĞƚĂŐŐĞĚŵŽůĞĐƵůĞƐ;ƐĞĞĐŚĂƉƚĞƌϭ͘ϯ͘ϯͿ
΀ϭϯϲͲϭϯϵ͕ϭϰϭ͕ϭϰϯͲϭϰϱ΁͘
&ŽůůŽǁŝŶŐ ƚŚĞ ĐŽŶĐĞƉƚƐŽĨ ĨůƵŽƌĞƐĐĞŶĐĞ ĂŶĚŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌŝĐ ĚĞƚĞĐƚŝŽŶ ƐƚƌĂƚĞŐŝĞƐǁĞ ŝŶƚƌŽͲ
ĚƵĐĞĚƚŚĞƐǇŶƚŚĞƐŝƐĂŶĚĂƉƉůŝĐĂƚŝŽŶŽĨĂƐŵĂůů͕ĂǌŝĚĞƚĂŐŐĞĚƌĞƉŽƌƚĞƌĨŽƌďŝŽŽƌƚŚŽŐŽŶĂůĐŽŶŶĞĐͲ
ƚŝŽŶƚŽƚĞƌŵŝŶĂůĂůŬǇŶĞƐǀŝĂƵ͘dŚĞŵŽůĞĐƵůĞϰͲ;ϯͲĂǌŝĚŽƉƌŽƉŽǆǇͿͲϱͲ;ϰͲďƌŽŵŽƉŚĞŶǇůͿͲϮͲ;ƉǇƌŝͲ
ĚŝŶͲϮͲǇůͿƚŚŝĂǌŽůĞ ;WdͿ ƐƵƉƉŽƌƚƐ ĨůƵŽƌĞƐĐĞŶĐĞ ĂŶĚhs ĚĞƚĞĐƚŝŽŶ ďĂƐĞĚŽŶ ƚŚĞǁĞůů ŝŶǀĞƐƚŝŐĂƚĞĚ
ĞƚŚĞƌƐ ŽĨ ƚŚĞ ϰͲŚǇĚƌŽǆǇ ƉǇƌŝĚǇůƚŚŝĂǌŽů ďĂƐŝĐ ĐŚƌŽŵŽƉŚŽƌĞ ΀ϮϭϮ΁ ĂƐǁĞůů ĂƐŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌŝĐ
ĚĞƚĞĐƚŝŽŶŵŽŶŝƚŽƌĞĚďǇƚŚĞĐŚĂƌĂĐƚĞƌŝƐƚŝĐŝƐŽƚŽƉŝĐƉĂƚƚĞƌŶŽĨďƌŽŵŝŶĞ;DĂŶƵƐĐƌŝƉƚͿ͘
dŚĞŚŝŐŚƋƵĂŶƚƵŵǇŝĞůĚƐŝŶŶŽŶƉŽůĂƌƚŽĂƋƵĞŽƵƐĞŶǀŝƌŽŶŵĞŶƚƐĐŽŶƚĂŝŶŝŶŐŽŶůǇůŝƚƚůĞĂŵŽƵŶƚƐŽĨ
ŽƌŐĂŶŝĐƐŽůǀĞŶƚŽĨĨĞƌĂǁŝĚĞĂƉƉůŝĐĂƚŝŽŶƌĂŶŐĞ;Ğ͘Ő͕͘ŝŶͲŐĞůĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŝŽŶŽĨƉƌŽƚĞŝŶƐ͕>
ĐŽƵƉůĞĚ ƚŽhsͲsŝƐ ĂŶĚ ĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŽƌƐͿ͘ dŚĞƌĞďǇ͕ ŝŶƚĞƌƐǇƐƚĞŵĐƌŽƐƐŝŶŐŽĨƚĞŶ ĐĂƵƐĞĚďǇ
ŚĞĂǀǇ ĂƚŽŵƐ ΀Ϯϭϯ΁ ĚŝĚ ŶŽƚ ƐƵďƐƚĂŶƚŝĂůůǇ ƌĞĚƵĐĞ ĨůƵŽƌĞƐĐĞŶĐĞ ŝŶ ĐŽŶƚƌĂƐƚ ƚŽ Ă ĚĂŶƐǇůŵŽůĞĐƵůĞ
ďƌŽŵŝŶĂƚĞĚĂƚƚŚĞŶĂƉŚƚŚĂůĞŶĞĂƌŽŵĂƚŝĐƐǇƐƚĞŵ;DĂŶƵƐĐƌŝƉƚͿ͘
dŽĐŝƌĐƵŵǀĞŶƚƚŚĞŶĞĞĚŽĨĞǆƉĞŶƐŝǀĞůĂďĞƋƵŝƉŵĞŶƚĨŽƌĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŝŽŶ;Ğ͘Ő͕͘ ŝŶϭĂŶĚ
Ϯ ŐĞůƐͿ ĂŶĚ ƚŽ ƉĞƌĨŽƌŵ ĞǆƉĞƌŝŵĞŶƚƐ ǁŝƚŚ ƉůĂŶŬƚŽŶ ŽŶ ƚŚĞ ƐĂŵƉůŝŶŐ ƐŝƚĞ ǁŝƚŚŽƵƚ ƚƌĂŶƐĨĞƌ ŽĨ
ĞƋƵŝƉŵĞŶƚ͕ǁĞĂĚũƵƐƚĞĚĞǆĐŝƚĂƚŝŽŶĂŶĚĞŵŝƐƐŝŽŶǁĂǀĞůĞŶŐƚŚƐŽĨWdƚŽƐƚĂŶĚĂƌĚůĂďŽƌĂƚŽƌǇĚĞͲ
ǀŝĐĞƐ;ϯϲϱŶŵhsͲƚƌĂŶƐŝůůƵŵŝŶĂƚŽƌ͕ĚŝŐŝƚĂůĐĂŵĞƌĂ͕ĂŶĚĂƐŝŵƉůĞ͕ĐŽŵŵĞƌĐŝĂůhsĨŝůƚĞƌͿ͕ǁŚŝĐŚĂƌĞ
ĂǀĂŝůĂďůĞŝŶŵŽƐƚůĂďŽƌĂƚŽƌŝĞƐ͘
 ',6&866,21
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
/ŶĂŵŽĚĞůƌĞĂĐƚŝŽŶ͕ƚŚĞĂƌďŝƚƌĂƌǇĐŚŽƐĞŶƉƌŽƚĞŝŶĐĂƚĂůĂƐĞǁĂƐůĂďĞůĞĚǁŝƚŚzĂŶĚĐŽŶŶĞĐƚĞĚ
ǀŝĂƵǁŝƚŚĚŝĨĨĞƌĞŶƚ ƌĞƉŽƌƚĞƌŵŽůĞĐƵůĞƐ͘Wd ƌĞǀĞĂůĞĚ ƐƵƉĞƌŝŽƌ ĨůƵŽƌĞƐĐĞŶĐĞ ĐŽŵƉĂƌĞĚ ƚŽ
ĨůƵŽƌŽƉŚŽƌĞĂǌŝĚĞƐŽĨ ƚŚĞ ĐŽŵŵŽŶůǇƵƐĞĚĚĂŶƐǇů ĂŶĚ ϰͲŶŝƚƌŽďĞŶǌŽ΀Đ΁΀ϭ͕Ϯ͕ϱ΁ŽǆĂĚŝĂǌŽůĞ ƐǇƐƚĞŵƐ
;DĂŶƵƐĐƌŝƉƚͿ͘
WƌĞǀŝŽƵƐůǇ͕ ĚĂŶƐǇů ĐŚůŽƌŝĚĞ ŚĂƐ ďĞĞŶ ŝŶƚƌŽĚƵĐĞĚ ĂƐ ĚĞƌŝǀĂƚŝǌĂƚŝŽŶ ĂŐĞŶƚ ĨŽƌ ĞŶŚĂŶĐĞĚ ĞůĞĐƚƌŽͲ
ƐƉƌĂǇŝŽŶŝǌĂƚŝŽŶ;^/ͿŽĨƉŽůĂƌŵĞƚĂďŽůŝƚĞƐĐŽŶƚĂŝŶŝŶŐĂŵŝŶĞŽƌƉŚĞŶŽůŝĐŚǇĚƌŽǆǇůŐƌŽƵƉƐ΀Ϯϭϰ΁ŝŶ
ƉŽƐŝƚŝǀĞ ŝŽŶŝǌĂƚŝŽŶŵŽĚĞ͖ ůŝŶĞĂƌ ƌĞƐƉŽŶƐĞƐ ŽĨ ƚĞƐƚĞĚ ĂŵŝŶŽ ĂĐŝĚƐǁĞƌĞ ŝŶĐƌĞĂƐĞĚ ďǇ ŽǀĞƌ ƚǁŽ
ŽƌĚĞƌƐ ŽĨŵĂŐŶŝƚƵĚĞ ĐŽŵƉĂƌĞĚ ƚŽ ŶŽŶͲĚĞƌŝǀĂƚŝǌĞĚ ƐĂŵƉůĞƐ ΀Ϯϭϰ΁͘ Wd ŝƐ ĞǀĞŶ ƐƵƉĞƌŝŽƌ ƚŽ ƚŚĞ
ĞƐƚĂďůŝƐŚĞĚĚĂŶƐǇůƐǇƐƚĞŵ͕ǁŚŝĐŚǁĂƐƐŚŽǁŶŝŶĂŵŽĚĞůƌĞĂĐƚŝŽŶǁŝƚŚůǇƐŝŶĞĂŶĚzƚŽĨŽƌŵĂŶ
ŝŵŝŶĞĂŶĚƐƵďƐĞƋƵĞŶƚƵǁŝƚŚWdŽƌƚŚĞĂďŽǀĞŵĞŶƚŝŽŶĞĚĨůƵŽƌŽƉŚŽƌĞĂǌŝĚĞƐĨŽůůŽǁĞĚďǇ
>ͲD^ ŵĞĂƐƵƌĞŵĞŶƚƐ ;DĂŶƵƐĐƌŝƉƚ Ϳ͘ ĞƐŝĚĞƐ ĚĞƚĞĐƚŝŽŶ͕ Wd ĞŶŚĂŶĐĞĚ ƌĞĐŽŐŶŝƚŝŽŶ ŽĨ ƚŚĞ
ůĂďĞůĞĚ ƐƵďƐƚĂŶĐĞ ďǇ ŝŶƚƌŽĚƵĐƚŝŽŶ ŽĨ Ă ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ ŝƐŽƚŽƉŝĐ ƉĂƚƚĞƌŶ͘ Ɛ ĚĂŶƐǇů ĐŚůŽƌŝĚĞ ĂŶĚ
ŽƚŚĞƌĚĞƌŝǀĂƚŝǌĂƚŝŽŶƌĞĂŐĞŶƚƐ΀ϭϰϭ͕ϭϰϱ͕Ϯϭϰ΁͕WdĂůƐŽŝŶĐƌĞĂƐĞƐƌĞƚĞŶƚŝŽŶŽĨƉŽůĂƌŵĞƚĂďŽůŝƚĞƐŝŶ
ƌĞǀĞƌƐĞĚ ƉŚĂƐĞ ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ ĂŶĚ ƚŚƵƐ ŐŝǀĞƐ ĂĚĚŝƚŝŽŶĂů͕ ŽƌƚŚŽŐŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ ƚŽ ŝĚĞŶƚŝĨǇ
ůĂďĞůĞĚŵŽůĞĐƵůĞƐ͘
&ŽƌƐŵĂůůŵŽůĞĐƵůĞƐůŝŬĞWdͲůĂďĞůĞĚůǇƐŝŶĞ͕ůŽĐĂƚŝŽŶǁŝƚŚŝŶƚŚĞ>ͲD^ĐŚƌŽŵĂƚŽŐƌĂŵǁĂƐĞĂƐŝůǇ
ĚŽŶĞďǇŝƐŽƚŽƉĞĐůƵƐƚĞƌĂŶĂůǇƐŝƐ;ŝŶĐŽƌƉŽƌĂƚĞĚǁŝƚŚŝŶƚŚĞDĂƐƐ>ǇŶǆΡƐŽĨƚǁĂƌĞͿǁŝƚŚĨŝǆĞĚŵĂƐƐ
ƌĂƚŝŽƐ ΀ϭϰϭ΁͘,ŽǁĞǀĞƌ͕ĂƵƚŽŵĂƚĞĚ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨWdͲůĂďĞůĞĚƉĞƉƚŝĚĞƐŽĨ ƚŚĞŵŽĚĞů ĐĂƚĂůĂƐĞ
ǁŝƚŚ ƚŚŝƐ ƚŽŽůǁĂƐŶŽƚĂƉƉůŝĐĂďůĞ͕ďĞĐĂƵƐĞŽĨ ƚŚĞĚĞĐƌĞĂƐŝŶŐďƌŽŵŝŶĞ ŝŶĨůƵĞŶĐĞŽŶƚŚĞ ŝƐŽƚŽƉŝĐ
ƉĂƚƚĞƌŶ ǁŝƚŚ ŝŶĐƌĞĂƐŝŶŐ ŵŽůĞĐƵůĂƌ ŵĂƐƐ͘ dŚĞƌĞĨŽƌĞ͕ ƉĂƚƚĞƌŶͲƐĞĂƌĐŚŝŶŐ ĂůŐŽƌŝƚŚŵƐ ƚŚĂƚ ŚĂǀĞ
ĂůƌĞĂĚǇ ďĞĞŶ ĚĞǀĞůŽƉĞĚ ĨŽƌ ƉĞƉƚŝĚĞ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚ ĐĞƌƚĂŝŶ ďƌŽŵŝŶĞ ĂŶĚ ĐŚůŽƌŝŶĞ ƌĞĂŐĞŶƚƐ
΀ϭϯϲ͕ϭϯϵ΁ĐŽƵůĚďĞƚĂŝůŽƌĞĚĨŽƌWdƚŽŐĞƚŚĞƌǁŝƚŚďŝŽŝŶĨŽƌŵĂƚŝĐŝĂŶƐƚŽŝŵƉƌŽǀĞĂƵƚŽŵĂƚĞĚĚĂƚĂ
ŵŝŶŝŶŐ͘ĚĚŝƚŝŽŶĂůůǇ͕ĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨĂŶŝŶƚƌŽĚƵĐĞĚŵĂƐƐͲĚĞĨĞĐƚŝŶƉĞƉƚŝĚĞƐĐĂƵƐĞĚďǇďƌŽŵŝŶĞ
ĐŽƵůĚ ŝŵƉƌŽǀĞ ƐĞƋƵĞŶĐĞ ĐŽǀĞƌĂŐĞ ŽĨ ƉƌŽƚĞŝŶƐ͕ ǁŚŝĐŚ ŚĂƐ ĂůƌĞĂĚǇ ďĞĞŶ ĚĞŵŽŶƐƚƌĂƚĞĚ ǁŝƚŚ
ŝƐŽƚŽƉĞͲĚŝĨĨĞƌĞŶƚŝĂƚĞĚďŝŶĚŝŶŐĞŶĞƌŐǇƐŚŝĨƚƚĂŐƐ;/^dΡͿ΀Ϯϭϱ΁͘
ĞƐŝĚĞƐ Wd͛Ɛ ƵƐĞ ĂƐ ƌĞƉŽƌƚĞƌ ŝŶ ŵŽĚĞů ƌĞĂĐƚŝŽŶƐ ;DĂŶƵƐĐƌŝƉƚ Ϳ ĂŶĚ ŝŶ ŝŶͲŐĞů ĨůƵŽƌĞƐĐĞŶĐĞ
ĚĞƚĞĐƚŝŽŶ ǁŝƚŚ ƉůĂŶŬƚŽŶ ƐĂŵƉůĞƐ ŽŶͲƐŝƚĞ ĂŶĚ ŝŶ ƚŚĞ ůĂď ΀ϮϬϲ͕ϮϭϬ΁͕ ŝƚƐ ŽƌƚŚŽŐŽŶĂů ĚĞƚĞĐƚŝŽŶ
ƉŽƐƐŝďŝůŝƚŝĞƐƉƌŽďĂďůǇĐŽƵůĚŵĂŬĞŝƚĂƐƵŝƚĂďůĞƌĞƉŽƌƚĞƌƚŽŝĚĞŶƚŝĨǇĚĞƚŽǆŝĨŝĐĂƚŝŽŶƉƌŽĚƵĐƚƐŽĨWhƐ
ďǇ>ͲD^ŝŶĨƵƚƵƌĞƐƚƵĚŝĞƐ͘WƌĞůŝŵŝŶĂƌǇĞǆƉĞƌŝŵĞŶƚƐǁŝƚŚW͘ƚƌŝĐŽƌŶƵƚƵŵƌĞǀĞĂůĞĚŶŽWhͲůĂďĞůĞĚ
ƐŵĂůů ŵŽůĞĐƵůĞƐ ŝŶ Ă ƚǁŽͲƐƚĞƉ ŝŶĐƵďĂƚŝŽŶ ƉƌŽĐĞĚƵƌĞ ;ĚĂƚĂ ŶŽƚ ƐŚŽǁŶ͕ ƉƌŽĐĞĚƵƌĞ ƐŝŵŝůĂƌ ƚŽ
ŵĞƚŚŽĚƐ ĚĞƐĐƌŝďĞĚ ŝŶDĂŶƵƐĐƌŝƉƚ  ǁŝƚŚ ĂĚĚŝƚŝŽŶĂů ƉƌŽƚĞŝŶ ƉƌĞĐŝƉŝƚĂƚŝŽŶͿ͖ ŚŽǁĞǀĞƌ͕ ĨƵƌƚŚĞƌ
ŵĞƚŚŽĚĚĞǀĞůŽƉŵĞŶƚƚŽŽƉƚŝŵŝǌĞĞǆƉĞƌŝŵĞŶƚĂůĐŽŶĚŝƚŝŽŶƐŽĨƵĚƵĞƚŽŵŝŶŽƌĨŽƌŵĂƚŝŽŶŽĨ
ƵŶŝĚĞŶƚŝĨŝĞĚƐŝĚĞƉƌŽĚƵĐƚƐŝƐŶĞĐĞƐƐĂƌǇ͘
,ĂůŽŐĞŶĂƚĞĚŵĞƚĂďŽůŝƚĞƐŝŶĂůŐĂĞĂŶĚŽƚŚĞƌŽƌŐĂŶŝƐŵƐŽĐĐƵƌƌĂƌĞůǇ΀Ϯϭϲ͕Ϯϭϳ΁ĐŽŵƉĂƌĞĚƚŽƚŽƚĂů
ĐĞůůƵůĂƌƐƵďƐƚĂŶĐĞƐĂŶĚǁŝůůŶŽƚƐĞǀĞƌĞůǇŝŶƚĞƌĨĞƌĞǁŝƚŚ>ͲD^ĂƉƉƌŽĂĐŚĞƐ͖ĂĚĚŝƚŝŽŶĂůůǇ͕ŶĂƚƵƌĂůůǇ
ŽƌŐĂŶŽďƌŽŵŝŶĞĐŽŵƉŽƵŶĚƐŵĂǇďĞĞǆĐůƵĚĞĚďǇůĂĐŬŝŶŐWdĨůƵŽƌĞƐĐĞŶĐĞŽƌĂƚůĞĂƐƚhsĂďƐŽƌƉͲ
ƚŝŽŶďǇƵƐŝŶŐƚŚĞĐŽƌƌĞƐƉŽŶĚŝŶŐĚĞƚĞĐƚŽƌƐĐŽƵƉůĞĚŽŶͲůŝŶĞďĞƚǁĞĞŶ>ͲD^ƐǇƐƚĞŵƐ͘dŚĞŽƵƚĐŽŵĞ
',6&866,21 
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
ŽĨ ƚŚĞƐĞĚĞƚŽǆŝĨŝĐĂƚŝŽŶ ƐƚƵĚŝĞƐǁŝƚŚ ƐŵĂůůŵŽůĞĐƵůĞƐŵĂǇĐŽŶƚƌŝďƵƚĞ ƚŽ ƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐǁŚǇ
ƐŽŵĞĐŽƉĞƉŽĚƐ͕ĂůŐĂĞ͕ĂŶĚďĂĐƚĞƌŝĂĂƌĞůĞƐƐŝŶŚŝďŝƚĞĚĂŶĚŝŶĨůƵĞŶĐĞĚďǇWhƐƚŚĂŶŽƚŚĞƌƐ΀ϳϱ΁͘
tŚĞƌĞĂƐĐǇƚŽƚŽǆŝĐŝƚǇŽĨĐŽƉƉĞƌĂŶĚƐŝĚĞƌĞĂĐƚŝŽŶƐŽĨƵĐĂŶƉƌĞĐůƵĚĞŽƌŝŵƉĂŝƌƐŽŵĞĂƉƉůŝͲ
ĐĂƚŝŽŶƐ;Ğ͘Ő͕͘ ŝŶǀŝǀŽ ŝŵĂŐŝŶŐ͕EůĂďĞůŝŶŐĚƵĞƚŽĚĞŐƌĂĚĂƚŝŽŶƉƌĞƐĞŶƚĞĚŝŶĐŚĂƉƚĞƌϱ͘ϯͿ͕ŽƚŚĞƌ
ďŝŽŽƌƚŚŽŐŽŶĂůĐŽƵƉůŝŶŐƌĞĂĐƚŝŽŶƐ ůŝŬĞƚĞƚƌĂǌŝŶĞ ůŝŐĂƚŝŽŶǀŝĂ ŝŶǀĞƌƐĞĞůĞĐƚƌŽŶͲĚĞŵĂŶĚŝĞůƐͲůĚĞƌ
ĐǇĐůŽĂĚĚŝƚŝŽŶŵĂǇďĞŵŽƌĞƐƵŝƚĂďůĞƚŽƚŚĞƐĞƌĞƋƵŝƌĞŵĞŶƚƐ΀ϭϭϵ͕ϭϮϭ΁͘/ĨWdŝƐŶŽƚĂƉƉůŝĐĂďůĞĨŽƌ
ƚŚĞ ĚĞƐŝƌĞĚ ƉƵƌƉŽƐĞ͕ ĂůƚĞƌŶĂƚŝǀĞ ďŝŽŽƌƚŚŽŐŽŶĂů ĐŽƵƉůŝŶŐ ƐŝƚĞƐ ;&ŝŐƵƌĞ ϭϯ ʹͿ ĐĂŶ ďĞ ŝŶĐŽƌƉŽͲ
ƌĂƚĞĚ ďǇ ƐŝŵƉůǇ ŵŽĚŝĨǇŝŶŐ ƚŚĞ ƐǇŶƚŚĞƚŝĐ ƉƌŽĐĞĚƵƌĞ ;^ĐŚĞŵĞ ϭ ŝŶ DĂŶƵƐĐƌŝƉƚ Ϳ͗ ĂĨƚĞƌ ƚŚĞ
,ĂŶƚǌƐĐŚƚŚŝĂǌŽůĞƌĞĂĐƚŝŽŶƚŽĨŽƌŵƚŚĞϰͲŚǇĚƌŽǆǇƚŚŝĂǌŽůĞ;&ŝŐƵƌĞϭϯͿ͕tŝůůŝĂŵƐŽŶĞƚŚĞƌƐǇŶƚŚĞͲ
ƐŝƐĂŶĚĂĚĚŝƚŝŽŶĂůƐƚĞƉƐŵĂǇďĞƵƐĞĚ͘

&ŝŐƵƌĞϭϯ͘ WŽƚĞŶƚŝĂůŵŽĚŝĨŝĐĂƚŝŽŶƐŽĨWdƚŚĂƚĐŽŶƚĂŝŶĂƚĞƌŵŝŶĂůĂůŬǇŶĞ;Ϳ͕ƚĞƚƌĂǌŝŶĞ;Ϳ͕ĐǇĐůŽŽĐƚĞŶĞ;Ϳ͕ŽƌƐƚĂďůĞŝƐŽƚŽƉĞƐ
;Ϳ͘Ύ/ŶĚŝĐĂƚĞƐĂϭϯŝƐŽƚŽƉĞ͘
KƚŚĞƌ ƉŽƐƐŝďůĞ ƐǇŶƚŚĞƚŝĐ ŵŽĚŝĨŝĐĂƚŝŽŶƐ ŽĨ Wd ŝŶĐůƵĚĞ ŝŶĐŽƌƉŽƌĂƚŝŽŶ ŽĨ ϭϯ ŝƐŽƚŽƉĞƐ ŝŶ ƚŚĞ
ĂǌŝĚŽƉƌŽƉǇůƐŝĚĞĐŚĂŝŶ;Ğ͘Ő͕͘ǀŝĂĐŽŵŵĞƌĐŝĂůůǇĂǀĂŝůĂďůĞϭϯϯͲϭͲďƌŽŵŽͲϯͲĐŚůŽƌŽƉƌŽƉĂŶĞĂŶĚƐƵďƐĞͲ
ƋƵĞŶƚƐǇŶƚŚĞƐŝƐŽĨƚŚĞĂǌŝĚĞ;&ŝŐƵƌĞϭϯͿͿƚŚĂƚŵĂǇĞŶĂďůĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶƉƌŽĐĞĚƵƌĞƐŽĨƐĂŵƉůĞƐ
ůĂďĞůĞĚǁŝƚŚƚŚĞůŝŐŚƚĂŶĚŚĞĂǀǇĨŽƌŵŽĨƚŚĞƌĞƉŽƌƚĞƌƐŝŵŝůĂƌƚŽĂůƌĞĂĚǇĞǆŝƐƚŝŶŐĂƉƉƌŽĂĐŚĞƐĨŽƌ
ƐŵĂůůŵŽůĞĐƵůĞƐ ΀Ϯϭϰ΁ŽƌƉƌŽƚĞŝŶƐ ;Ğ͘Ő͕͘ ŝƐŽƚŽƉĞͲĐŽĚĞĚĂĨĨŝŶŝƚǇ ƚĂŐƐ ;/dͿͿ΀ϭϯϯ͕ϭϯϱ΁͘dŚĞƌĞĨŽƌĞ͕
ŽŶĞ ƐĂŵƉůĞ ůĂďĞůĞĚǁŝƚŚ ƚŚĞ ŚĞĂǀǇ ĂŶĚ ĂŶŽƚŚĞƌ ůĂďĞůĞĚǁŝƚŚ ƚŚĞ ůŝŐŚƚ ƌĞƉŽƌƚĞƌ ĂƌĞ ĐŽŵďŝŶĞĚ
ďĞĨŽƌĞ>ͲD^ŵĞĂƐƵƌĞŵĞŶƚƐƚŽĚĞƚĞƌŵŝŶĞĂďƵŶĚĂŶĐĞƐ͘
ƉƉůŝĐĂƚŝŽŶŽĨWdĂŶĚƌĞůĂƚĞĚŵŽůĞĐƵůĞƐŵŝŐŚƚďĞĂĚǀĂŶƚĂŐĞŽƵƐĨŽƌĚŝǀĞƌƐĞďŝŽůŽŐŝĐĂůĂŶĚŵĂƐƐ
ƐƉĞĐƚƌŽŵĞƚƌŝĐ ĨŝĞůĚƐ͘ >ŽƚƐ ŽĨ ĞǆĂŵƉůĞƐ ŝŶ ǁŚŝĐŚ ĂƌƚŝĨŝĐŝĂů ĐŚĞŵŝĐĂů ĞŶƚŝƚŝĞƐ ǁŝƚŚ ďŝŽŽƌƚŚŽŐŽŶĂů
ĐŽƵƉůŝŶŐƐŝƚĞƐǁĞƌĞŝŶĐŽƌƉŽƌĂƚĞĚŝŶďŝŽŵŽůĞĐƵůĞƐďǇƵƐŝŶŐƚŚĞĐĞůů͛ƐŽǁŶďŝŽƐǇŶƚŚĞƚŝĐŵĂĐŚŝŶĞƌǇ
;ƐĞĞĐŚĂƉƚĞƌϭ͘ϯ͘ϯͿĂƌĞŬŶŽǁŶ;Ğ͘Ő͕͘ƉĂůŵŝƚŽǇůƚƌĂŶƐĨĞƌĂƐĞƐŝŶƚƌŽĚƵĐĞĚĂŶĂƌƚŝĨŝĐŝĂůĂůŬǇŶǇůͲƉĂůŵŝƚŝĐ
ĂĐŝĚƚŽĐǇƐƚĞŝŶĞƌĞƐŝĚƵĞƐŝŶƉƌŽƚĞŝŶƐƚŽĨŽƌŵ^ͲƉĂůŵŝƚŽǇůĂƚŝŽŶͿ΀ϭϭϵ͕ϭϮϵ΁͘
ĞƐŝĚĞƐŽƉƚŝĐĂůŵŝĐƌŽƐĐŽƉǇ͕WdǁŽƵůĚďĞ ĂůƐŽ ĂƉƉůŝĐĂďůĞ ĨŽƌŵĂƚƌŝǆͲĂƐƐŝƐƚĞĚ ůĂƐĞƌĚĞƐŽƌƉƚŝŽŶͬ
ŝŽŶŝǌĂƚŝŽŶ ;D>/Ϳ ŝŵĂŐŝŶŐ͘ dŚĞƌĞďǇ͕ WdͲůĂďĞůĞĚŵŽůĞĐƵůĞƐŵĂǇ ĐŽŶƚƌŝďƵƚĞ ƚŽ ƚŚĞ ƵŶĚĞƌƐƚĂŶͲ
ĚŝŶŐŽĨďŝŽůŽŐŝĐĂůƉƌŽĐĞƐƐĞƐŽƌƚŚŽŐŽŶĂů ƚŽŽƉƚŝĐĂůŵŝĐƌŽƐĐŽƉǇ͘ůƚŚŽƵŐŚD>/ ŝŵĂŐŝŶŐ ƐƵĨĨĞƌƐ
ĨƌŽŵƌĞƐƚƌŝĐƚĞĚƌĞƐŽůƵƚŝŽŶĐŽŵƉĂƌĞĚƚŽŽƉƚŝĐĂůŵŝĐƌŽƐĐŽƉǇ͕ŝƚŽĨĨĞƌƐƚŚĞďŝŐĂĚǀĂŶƚĂŐĞƚŽĐŚĂƌĂĐͲ
ƚĞƌŝǌĞĂŶĚĞǀĞŶŝĚĞŶƚŝĨǇƚŚĞďŝŽůŽŐŝĐĂůĐŽŵƉŽƐŝƚŝŽŶŽĨƚŚĞƐĂŵƉůĞďǇŝƚƐŵĂƐƐ͘
dŚĞƐĞ ƉƵƚĂƚŝǀĞ ĂƉƉůŝĐĂƚŝŽŶƐ ĚĞŵŽŶƐƚƌĂƚĞ ƚŚĂƚ Wd ŝƐ Ă ǀĞƌƐĂƚŝůĞ ĂŶĚ ĚĞǀĞůŽƉĂďůĞ ƚŽŽů ĨŽƌ ďŝŽͲ
ŽƌƚŚŽŐŽŶĂůĐŽƵƉůŝŶŐĂŶĚĚĞƚĞĐƚŝŽŶ͘
 6800$5<
 

 6800$5<
ŝĂƚŽŵƐĂƌĞĂŵŽŶŐƚŚĞĞĐŽůŽŐŝĐĂůůǇŵŽƐƚƐŝŐŶŝĨŝĐĂŶƚŐƌŽƵƉƐŽĨŽƌŐĂŶŝƐŵƐŝŶƚŚĞŵĂƌŝŶĞĞŶǀŝƌŽŶͲ
ŵĞŶƚ͘^ŽŵĞƐƉĞĐŝĞƐƉƌŽĚƵĐĞďŝŽůŽŐŝĐĂůůǇĂĐƚŝǀĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ;WhƐͿĚƵƌŝŶŐƉƌĞĚĂͲ
ƚŝŽŶďǇĐŽƉĞƉŽĚƐƚŚĂƚŝŶƚĞƌĨĞƌĞǁŝƚŚƚŚĞƌĞƉƌŽĚƵĐƚŝŽŶŽĨƚŚĞƐĞŐƌĂǌĞƌƐ͘/ŶĂĚĚŝƚŝŽŶ͕WhƐĂƌĞƌĞͲ
ůĞĂƐĞĚďǇŝŶƚĂĐƚĐĞůůƐĂŶĚŚĂǀĞďĞĞŶƐƵŐŐĞƐƚĞĚƚŽĂĐƚĂƐŝŶĨŽͲĂŶĚĂůůĞůŽĐŚĞŵŝĐĂůƐĂŶĚƚŽƉĂƌƚŝĐŝͲ
ƉĂƚĞ ŝŶ ĐĞůůͲƚŽͲĐĞůů ƐŝŐŶĂůŝŶŐ͘ ,ŽǁĞǀĞƌ͕ ƚĂƌŐĞƚƐ ƚŚĂƚ ĂƌĞ ĐŽǀĂůĞŶƚůǇŵŽĚŝĨŝĞĚ ďǇ ƚŚĞƐĞ ŽǆǇůŝƉŝŶƐ
ŚĂǀĞŶŽƚďĞĞŶƌĞƉŽƌƚĞĚƚŽĚĂƚĞ͘
dŚĞ ĐŽƌĞ ŽĨ ƚŚŝƐ ƚŚĞƐŝƐ ǁĂƐ ƚŽ ĂĚĚƌĞƐƐ ƚŚĞ ƵƉƚĂŬĞ ĂŶĚ ĐŽǀĂůĞŶƚ ƚĂƌŐĞƚƐ ŽĨ WhƐ ŝŶ ŵĂƌŝŶĞ
ŽƌŐĂŶŝƐŵƐ͘dŚŝƐƐƚƵĚǇƚŚƵƐĂŝŵƐƚŽĐŽŶƚƌŝďƵƚĞƚŽĂŵŽƌĞĨƵŶĚĂŵĞŶƚĂůƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŵĞͲ
ĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŽĨƚŚĞƐĞŽǆǇůŝƉŝŶƐ͕ǁŚŝĐŚŚĂǀĞďĞĞŶƉŽŽƌůǇŝŶǀĞƐƚŝŐĂƚĞĚƐŽĨĂƌ͘
dŽƉƵƌƐƵĞƚŚŝƐŐŽĂů͕/ƐƵĐĐĞƐƐĨƵůůǇĚĞƐŝŐŶĞĚĂŶĚĂƉƉůŝĞĚŵŽůĞĐƵůĂƌƉƌŽďĞƐĂƐǁĞůůĂƐǀĞƌƐĂƚŝůĞƉƌŽͲ
ĨŝůŝŶŐƚĞĐŚŶŝƋƵĞƐĐŽǀĞƌŝŶŐĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇĂŶĚĐŽǀĂůĞŶƚƚĂƌŐĞƚŝŶǀĞƐƚŝŐĂƚŝŽŶƐŝŶƉůĂŶŬƚŽͲ
ŶŝĐŽƌŐĂŶŝƐŵƐ͕ĂůůŽĨǁŚŝĐŚǁĞƌĞĚĞƐŝŐŶĞĚĂĨƚĞƌĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ;WWͿĐŽŶĐĞƉƚƐ͘
Ɛ Ă ƐƚĂƌƚŝŶŐ ƉŽŝŶƚ͕ / ŽďƐĞƌǀĞĚ WhͲƉƌŽĚƵĐƚŝŽŶ ŽĨ ƚŚĞ ŵŝĐƌŽĂůŐĂĞ ^ŬĞůĞƚŽŶĞŵĂ ŵĂƌŝŶŽŝ ĂŶĚ
WŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝ ŝŶĂŵĞƐŽĐŽƐŵƐƚƵĚǇƚŚĂƚǁĂƐĚĞƐŝŐŶĞĚƚŽĚŝƐĐŽǀĞƌƚƌŽƉŚŝĐƌĞůĂƚŝŽŶƐďĞƚͲ
ǁĞĞŶŐƌĂǌĞƌƐ ĂŶĚƉƌŝŵĂƌǇƉƌŽĚƵĐĞƌƐ͘ ƵƌŝŶŐ ƚŚŝƐ ƐƚƵĚǇ͕ / ƋƵĂŶƚŝĨŝĞĚĚŝƐƐŽůǀĞĚWhƐĂƐǁĞůů ĂƐ
WhƉƌŽĚƵĐƚŝŽŶĚƵƌŝŶŐ ĐĞůů ĚĂŵĂŐĞ ;&ŝŐƵƌĞϭϰ͕ ƚŽƉͿ͕ǁŚŝĐŚ ĐŽƌƌĞůĂƚĞĚ ƚŽ ƚŚĞ ĐĞůů ĚĞŶƐŝƚǇŽĨ ^͘
ŵĂƌŝŶŽŝĚƵƌŝŶŐŝƚƐďůŽŽŵ͘dŚĞĚĞƚĞƌŵŝŶĞĚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĚŝƐƐŽůǀĞĚWhƐĐŽŶƚƌŝďƵƚĞƚŽƚŚĞƐŽ
ĨĂƌƉŽŽƌůǇĂĚĚƌĞƐƐĞĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞƐĞŵĞƚĂďŽůŝƚĞƐŝŶĨŝĞůĚĂŶĚŶĞĂƌͲĨŝĞůĚƐƚƵĚŝĞƐ͕ǁŚŝĐŚĂƌĞ
ĐƌƵĐŝĂůƚŽĂƐƐĞƐƐWhƐ͛ĞĐŽůŽŐŝĐĂůƌŽůĞƐĂŶĚƐŝŐŶŝĨŝĐĂŶĐĞŽĨůĂďŽƌĂƚŽƌǇĞǆƉĞƌŝŵĞŶƚƐ͘
DŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŐƌĂǌŝŶŐĞǆƉĞƌŝŵĞŶƚƐŽŶƉŚǇƚŽƉůĂŶŬƚŽŶĚƵƌŝŶŐŵĞƐŽĐŽƐŵĞǆƉĞƌŝŵĞŶƚƐĚĞŵŽŶͲ
ƐƚƌĂƚĞĚ ƚŚĂƚ WhƐ͕ ǁŚŝĐŚ ǁĞƌĞ ƉƌŽďĂďůǇ ƌĞůĞĂƐĞĚ ĚƵƌŝŶŐ ĨŝůƚƌĂƚŝŽŶ ĐĂƵƐĞĚ ďǇ ĚĂŵĂŐĞĚ ĐĞůůƐ͕
ƐƵƉƉƌĞƐƐĞĚƉŚǇƚŽƉůĂŶŬƚŽŶŐƌŽǁƚŚŝŶĨŝůƚƌĂƚĞͲĂĚĚĞĚ͕ĚŝůƵƚĞĚƚƌĞĂƚŵĞŶƚƐ͘dŚŝƐWhͲƚƌŝŐŐĞƌĞĚĚŝŵŝͲ
ŶŝƐŚĞĚ ŐƌŽǁƚŚ ƌĞƐƵůƚĞĚ ŝŶ ĂŶ ƵŶĚĞƌĞƐƚŝŵĂƚŝŽŶ ŽĨ ŐƌĂǌŝŶŐ ďǇŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶ͕ Ă ƉƌŽĐĞƐƐ ƚŚĂƚ
ŵŝŐŚƚďĞĂůƐŽƌĞůĞǀĂŶƚĨŽƌŽƚŚĞƌĂůůĞůŽĐŚĞŵŝĐĂůƐ͕ĞƐƉĞĐŝĂůůǇŝŶĚĞŶƐĞďůŽŽŵƐ͘
dŽŝŶǀĞƐƚŝŐĂƚĞƚŚĞŽƌŝŐŝŶŽĨWhƐ͛ďŝŽůŽŐŝĐĂůĨƵŶĐƚŝŽŶƐŝŶƉůĂŶŬƚŽŶ͕/ĂĚĚƌĞƐƐĞĚĚŝƌĞĐƚƵƉƚĂŬĞĂŶĚ
ĂĐĐƵŵƵůĂƚŝŽŶŽĨƚŚĞǀĞƌǇƉŽƚĞŶƚWhϮ͕ϰͬͲĚĞĐĂĚŝĞŶĂů;ͿŝŶĂƚĂƌŐĞƚĞĚĂƉƉƌŽĂĐŚ͘dŚĞƌĞĨŽƌĞ͕
/ ƵƚŝůŝǌĞĚ Ă ŵŽůĞĐƵůĂƌ ƉƌŽďĞ ;dDZͲWhͿ ĐŽŶƐŝƐƚŝŶŐ ŽĨ Ă ϭϬ ɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚ ĂůĚĞŚǇĚĞ͕
ůŝŶŬĞĚĂƚ ƚŚĞ ƚĞƌŵŝŶƵƐ ƚŽ ƚŚĞǁĞůůͲĞƐƚĂďůŝƐŚĞĚ ƚĞƚƌĂŵĞƚŚǇůƌŚŽĚĂŵŝŶĞ ;dDZͿ ĨůƵŽƌŽƉŚŽƌĞ͕ ĂƐ
ǁĞůůĂƐĂŶĞǁůǇĚĞƐŝŐŶĞĚĐŽŶƚƌŽůƉƌŽďĞ;dDZͲ^ͿďĂƐĞĚŽŶďŝŽŝŶĂĐƚŝǀĞƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͘
ĞǀĞůŽƉŵĞŶƚŽĨƉƌŽďĞͲďĂƐĞĚĨůƵŽƌĞƐĐĞŶĐĞŵŝĐƌŽƐĐŽƉǇƉƌŽǀŝĚĞĚŝŶƐŝŐŚƚƐŝŶƚŽƚŚĞƵƉƚĂŬĞŽĨWhƐ
ŝŶ ĚŝĨĨĞƌĞŶƚ ƉůĂŶŬƚŽŶŝĐ ŽƌŐĂŶŝƐŵƐ͘ /Ŷ ƚŚĞŵŽĚĞů ĚŝĂƚŽŵ W͘ ƚƌŝĐŽƌŶƵƚƵŵ͕ ǁŚŝĐŚ ƉƌĞǀŝŽƵƐůǇ ŐĂǀĞ
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ĞǀŝĚĞŶĐĞ ĨŽƌĂͲŝŶĚƵĐĞĚŶŝƚƌŝĐŽǆŝĚĞͲďĂƐĞĚ ŝŶƚĞƌĐĞůůƵůĂƌ ƐŝŐŶĂůŝŶŐ ƐǇƐƚĞŵ͕ƉĂƐƐĂŐĞĂĐƌŽƐƐ ƚŚĞ
ŵĞŵďƌĂŶĞ;&ŝŐƵƌĞϭϰ͕ďŽƚƚŽŵůĞĨƚͿĂŶĚƐƚƌŽŶŐŝŶƚƌĂĐĞůůƵůĂƌĂĐĐƵŵƵůĂƚŝŽŶǁŝƚŚŽƵƚĐŽŵƉĂƌƚŵĞŶͲ
ƚĂƚŝŽŶŽĨdDZͲWhǁĂƐŽďƐĞƌǀĞĚ͘/ŶĐŽŶƚƌĂƐƚ͕ŽŶůǇǁĞĂŬĞŶƌŝĐŚŵĞŶƚŽĨdDZͲ^ŽĐĐƵƌƌĞĚ͘


&ŝŐƵƌĞϭϰ͗ ^ĐŚĞŵĂƚŝĐƐƵŵŵĂƌǇŽĨĐŽƌĞƌĞƐƵůƚƐ͘&ŝƌƐƚůǇ͕ƚŚĞƚŚĞƐŝƐĐŽŵƉƌŝƐĞƐƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĚŝƐƐŽůǀĞĚWhƐŝŶƐĞĂǁĂƚĞƌĂŶĚŽĨ
WhƉƌŽĚƵĐƚŝŽŶĚƵƌŝŶŐĂůŐĂůĐĞůůĚĂŵĂŐĞŝŶĂŵĞƐŽĐŽƐŵƐƚƵĚǇ;ŐƌĞĞŶĂƌƌŽǁƐ͕ƚŽƉͿ͘^ĞĐŽŶĚůǇ͕/ĞƐƚĂďůŝƐŚĞĚŝŶĐƵďĂƚŝŽŶ
ƉƌŽƚŽĐŽůƐ;ƌĞĚĂƌƌŽǁƐͿŽĨĂWhͲĚĞƌŝǀĞĚƉƌŽďĞŝŶƚŚĞĚŝĂƚŽŵW͘ƚƌŝĐŽƌŶƵƚƵŵ;ďŽƚƚŽŵůĞĨƚͿĂŶĚƚŚĞĐŽƉĞƉŽĚ͘ƚŽŶƐĂ
;ďŽƚƚŽŵ ƌŝŐŚƚͿ ƚŚĂƚ ƌĞǀĞĂůĞĚ Wh ƵƉƚĂŬĞ ĂŶĚ ĂĐĐƵŵƵůĂƚŝŽŶ ;ĚĞƉŝĐƚĞĚ ĂƐ WhͿ͘ dŚŝƌĚůǇ͕ ĐŽǀĂůĞŶƚ ƚĂƌŐĞƚƐ ŽĨ ƚŚĞƐĞ
DŝĐŚĂĞůĂĐĐĞƉƚŽƌƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚďǇĂƚǁŽͲƐƚĞƉWWĂƉƉƌŽĂĐŚŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ͖WhƐŵĂǇŝŶƚĞƌĨĞƌĞǁŝƚŚƚŚĞĚŝƐͲ
ƉůĂǇĞĚ ŵĞƚĂďŽůŝĐ ƉĂƚŚǁĂǇƐ ĂŶĚ ƉƌŽĐĞƐƐĞƐ ŝŶ ƚŚŝƐ ĂůŐĂ ďǇ ĐŽǀĂůĞŶƚ ŵŽĚŝĨŝĐĂƚŝŽŶ ŽĨ ĐĞƌƚĂŝŶ ŝĚĞŶƚŝĨŝĞĚ ƉƌŽƚĞŝŶƐ
;ƌĞƉƌĞƐĞŶƚĞĚďǇĨůĂƐŚĞƐĂŶĚ Wh͕ďŽƚƚŽŵůĞĨƚͿ͘ &ŝŶĂůůǇ͕ĂƌĞƉŽƌƚĞƌƚĂŐ͕ǁŚŝĐŚŽĨĨĞƌƐŽƌƚŚŽŐŽŶĂůĚĞƚĞĐƚŝŽŶƐƚƌĂƚĞŐŝĞƐ
ĂŶĚĐĂŶďĞƵƐĞĚĨŽƌŵŽůĞĐƵůĂƌƉƌŽďĞƐ͕ǁĂƐŝŶƚƌŽĚƵĐĞĚ;ŶŽƚƐŚŽǁŶͿ͘;ďďƌĞǀŝĂƚŝŽŶʹdW͗ĂĚĞŶŽƐŝŶĞƚƌŝƉŚŽƐƉŚĂƚĞͿ
ĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƐƵĐĐĞƐƐĨƵů ĂƉƉůŝĐĂƚŝŽŶ ŽĨ Ă ŶŽǀĞů ŝŶĐƵďĂƚŝŽŶ ƉƌŽĐĞĚƵƌĞ ƚŚĂƚŵŝŵŝĐƐ ŶĂƚƵƌĂů
ĨĞĞĚŝŶŐŽĨĐŽƉĞƉŽĚƐďǇĐĂƌƌŝĞƌŽƌŐĂŶŝƐŵƐĨŽƌƉƌŽďĞƐƌĞǀĞĂůĞĚĂƐƚƌŽŶŐĂĐĐƵŵƵůĂƚŝŽŶŽĨdDZͲ
WhŝŶƚŚĞŽǀĂƌŝĞƐŽĨĐĂƌƚŝĂƚŽŶƐĂ;&ŝŐƵƌĞϭϰ͕ďŽƚƚŽŵƌŝŐŚƚͿ͘ŝƐĐĞƌŶĂďůĞĞĨĨĞĐƚƐŽĨWhƐŽŶƚŚĞ
ĐŽƉĞƉŽĚ ŽǀĂƌŝĂŶ ĂƌĐŚŝƚĞĐƚƵƌĞ ŚĂǀĞ ďĞĞŶ ƐŚŽǁŶ ďĞĨŽƌĞ͕ ďƵƚ ŽƉƚŝĐĂů ǀŝƐƵĂůŝǌĂƚŝŽŶ ŽĨ Ă ƐƉĞĐŝĨŝĐ
ĞŶƌŝĐŚŵĞŶƚǁĂƐĚŝƐƉůĂǇĞĚĨŽƌƚŚĞĨŝƌƐƚƚŝŵĞĂŶĚƐƵƉƉŽƌƚƐƚŚĞƚĞƌĂƚŽŐĞŶŝĐƌŽůĞŽĨWhƐ͘
dŚĞĚĞǀĞůŽƉŵĞŶƚŽĨĂƚǁŽͲƐƚĞƉWWƉƌŽƚŽĐŽůĂůůŽǁĞĚĐŽǀĂůĞŶƚƉƌŽƚĞŝŶƚĂƌŐĞƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŝŶW͘
ƚƌŝĐŽƌŶƵƚƵŵ͘dŚĞƌĞĨŽƌĞ͕ĂϭϬɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞ ;zͿ͕ǁŚŝĐŚǁĂƐƐůŝŐŚƚůǇŵŽĚŝĨŝĞĚ
ǁŝƚŚĂŶĂůŬǇŶĞŐƌŽƵƉĂƚƚŚĞĂůŬǇůƚĞƌŵŝŶƵƐ͕ǁĂƐƵƚŝůŝǌĞĚ͘dŚŝƐĞŶĂďůĞĚďŝŽŽƌƚŚŽŐŽŶĂůŝŶƚƌŽĚƵĐƚŝŽŶ
ŽĨƚŚĞdDZĨůƵŽƌŽƉŚŽƌĞĂǌŝĚĞǀŝĂƚŚĞǁĞůůͲĞƐƚĂďůŝƐŚĞĚƵ;/ͿͲĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞĐǇĐůŽĂĚĚŝͲ
ƚŝŽŶ;ƵͿĂĨƚĞƌĐĞůůůǇƐŝƐ͘ϮŐĞůĞůĞĐƚƌŽƉŚŽƌĞƐŝƐƌĞǀĞĂůĞĚŵŽĚĞƌĂƚĞĨůƵŽƌĞƐĐĞŶƚůĂďĞůŝŶŐŽĨƚĂƌͲ
ŐĞƚƉƌŽƚĞŝŶƐƚŚĂƚǁĞƌĞŝĚĞŶƚŝĨŝĞĚďǇůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬƚĂŶĚĞŵŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ͘
dŚŝƐƉƌŽƚĞŽŵŝĐƐƵƌǀĞǇĂůůŽǁĞĚŵĞƚŽĚƌĂǁĂŵŽĚĞůŽĨƉŽƚĞŶƚŝĂůůǇŝŶĨůƵĞŶĐĞĚŬĞǇďŝŽůŽŐŝĐĂůƉĂƚŚͲ
ǁĂǇƐ ĂŶĚ ƉƌŽĐĞƐƐĞƐ ďǇ ĐŽǀĂůĞŶƚŵŽĚŝĨŝĐĂƚŝŽŶƐ ŽĨ ƉƌŽƚĞŝŶ ƚĂƌŐĞƚƐ ǁŝƚŚ WhƐ ŝŶ W͘ ƚƌŝĐŽƌŶƵƚƵŵ
;&ŝŐƵƌĞϭϰ͕ďŽƚƚŽŵůĞĨƚͿ͘ĞƐŝĚĞƐƉƌŽƚĞŝŶƐĨƵŶĐƚŝŽŶŝŶŐŝŶůŝŐŚƚŚĂƌǀĞƐƚŝŶŐĂŶĚƉŚŽƚŽƉƌŽƚĞĐƚŝŽŶĂƐ
ƉĂƌƚŽĨƚŚĞ ůŝŐŚƚŚĂƌǀĞƐƚŝŶŐĐŽŵƉůĞǆ͕ƐƵďƵŶŝƚƐŽĨĂĚĞŶŽƐŝŶĞƚƌŝƉŚŽƐƉŚĂƚĞƐǇŶƚŚĂƐĞƐǁĞƌĞĨŽƵŶĚ
ĂƐƚĂƌŐĞƚƐ͘&ƵƌƚŚĞƌŵŽƌĞ͕ƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞƚŚĂƚƐƵƉƉůŝĞƐĂůǀŝŶĐǇĐůĞŝŶƚĞƌŵĞĚŝĂƚĞƐĨŽƌĨƵƌƚŚĞƌ
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KϮ ĂƐƐŝŵŝůĂƚŝŽŶĂŶĚ ƌŝďƵůŽƐĞͲƉŚŽƐƉŚĂƚĞͲϯͲĞƉŝŵĞƌĂƐĞ ƚŚĂƚ ĂůƐŽ ĨƵŶĐƚŝŽŶƐ ŝŶ ƚŚĞĂůǀŝŶ ĐǇĐůĞ ĂƐ
ǁĞůůĂƐŝŶƚŚĞƌĞǀĞƌƐĞƉĞŶƚŽƐĞƉŚŽƐƉŚĂƚĞƉĂƚŚǁĂǇĂƌĞƉƵƚĂƚŝǀĞƚĂƌŐĞƚƐ͘
&ƵƚƵƌĞƚĂƌŐĞƚƐƚƵĚŝĞƐǁŝƚŚĐŽŵƉůĞŵĞŶƚĂƌǇĂƉƉƌŽĂĐŚĞƐĂŶĚĂĚĚŝƚŝŽŶĂůŽƌŐĂŶŝƐŵƐƐŚŽƵůĚďĞĐŽŶͲ
ĚƵĐƚĞĚŝŶŽƌĚĞƌƚŽĐŽŶĨŝƌŵĂŶĚĞǆĂŵŝŶĞƉƌŽƚĞŝŶƚĂƌŐĞƚƐĂŶĚĂĨĨĞĐƚĞĚďŝŽĐŚĞŵŝĐĂůƉĂƚŚǁĂǇƐ͘
/ŶĂĚĚŝƚŝŽŶƚŽƉƌŽƚĞŝŶƐ͕ /ĂůƐŽĂĚĚƌĞƐƐĞĚĐŽǀĂůĞŶƚůǇŵŽĚŝĨŝĞĚE͕ǁŚŝĐŚŵĂǇďůŽĐŬƌĞƉůŝĐĂƚŝŽŶ͕
ĂŶĚĚĞƚŽǆŝĨŝĐĂƚŝŽŶƌĞĂĐƚŝŽŶƐŽĨWhƐǁŝƚŚƐŵĂůůŵŽůĞĐƵůĞƐ͘dŚĞƌĞĨŽƌĞ͕/ĐŽŵďŝŶĞĚƚŚĞŝŶƚƌŽĚƵĐĞĚ
ĨĞĞĚŝŶŐƉƌŽƚŽĐŽůĨŽƌĐŽƉĞƉŽĚƐǁŝƚŚĂƚǁŽͲƐƚĞƉƉƌŽďĞŝŶĐƵďĂƚŝŽŶƉƌŽĐĞĚƵƌĞ͖ŚŽǁĞǀĞƌ͕ŝƚǁĂƐŶŽƚ
ƉŽƐƐŝďůĞƚŽĚĞƚĞĐƚƐƉĞĐŝĨŝĐĨůƵŽƌĞƐĐĞŶƚĐŽƉĞƉŽĚE͘
DŽƌĞŽǀĞƌ͕ ƚŚĞ hsͲsŝƐ ĂďƐŽƌƉƚŝŽŶ ŽĨ ƚŚĞ dDZ ƌĞƉŽƌƚĞƌ ǁĂƐ ŶŽƚ ĂĚĞƋƵĂƚĞ ƚŽ ƐĐƌĞĞŶ ĨŽƌ
ĐŽǀĂůĞŶƚůǇ ƉƌŽďĞͲŵŽĚŝĨŝĞĚ ƐŵĂůůŵŽůĞĐƵůĞƐ ŝŶ ƉůĂŶŬƚŽŶ ŝŶ Ă ƚǁŽͲƐƚĞƉ ĂƉƉůŝĐĂƚŝŽŶ ďǇŵĞĂŶƐ ŽĨ
ůŝƋƵŝĚĐŚƌŽŵĂƚŽŐƌĂƉŚǇĐŽƵƉůĞĚƚŽŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ;>ͲD^ͿĂŶĚĂƉŚŽƚŽĚŝŽĚĞĂƌƌĂǇĚĞƚĞĐƚŽƌ͘
&Žƌ ĨƵƚƵƌĞ ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ ŽĨ ƚŚŝƐ ŝƐƐƵĞ͕ ĂŶ ĂǌŝĚĞͲĐŽŶƚĂŝŶŝŶŐ ƌĞƉŽƌƚĞƌ ƚĂŐ͕ ŶĂŵĞůǇ ϰͲ;ϯͲĂǌŝĚŽƉƌŽͲ
ƉŽǆǇͿͲϱͲ;ϰͲďƌŽŵŽƉŚĞŶǇůͿͲϮͲ;ƉǇƌŝĚŝŶͲϮͲǇůͿƚŚŝĂǌŽůĞ ;WdͿ͕ ǁĂƐ ĚĞǀĞůŽƉĞĚ ĂŶĚ ĂƉƉůŝĞĚ͘ /ƚ ĐĂŶ ďĞ
ĐŽƵƉůĞĚƚŽƚĞƌŵŝŶĂůĂůŬǇŶĞƐǀŝĂďŝŽŽƌƚŚŽŐŽŶĂůƵ͘WdŽĨĨĞƌƐŵƵůƚŝƉůĞĚĞƚĞĐƚŝŽŶƉŽƐƐŝďŝůŝƚŝĞƐ͗
;/ͿĨůƵŽƌĞƐĐĞŶĐĞ͕;//Ϳhs͕ĂŶĚ;///ͿŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌŝĐĚĞƚĞĐƚŝŽŶďǇŝŶĐŽƌƉŽƌĂƚŝŽŶŽĨďƌŽŵŝŶĞ͘dŚĞ
ƌĞƉŽƌƚĞƌƉƌŽǀŝĚĞƐŚŝŐŚƋƵĂŶƚƵŵǇŝĞůĚƐ ŝŶĂƋƵĞŽƵƐ ƚŽŶŽŶƉŽůĂƌĞŶǀŝƌŽŶŵĞŶƚƐĂŶĚƚŚĞƐǇŶƚŚĞƚŝĐ
ƐƚƌĂƚĞŐǇĞŶĂďůĞƐƚŚĞƉŽƐƐŝďŝůŝƚǇƚŽŝŶƚƌŽĚƵĐĞŽƚŚĞƌďŝŽŽƌƚŚŽŐŽŶĂůĐŽƵƉůŝŶŐƐŝƚĞƐƚŚĂŶĂǌŝĚĞƐ͘
DŽĚĞů ƌĞĂĐƚŝŽŶƐǁŝƚŚ ĂŶĂŵŝŶŽĂĐŝĚ ĂŶĚĂƉƌŽƚĞŝŶŵŽĚŝĨŝĞĚǁŝƚŚ ƚŚĞWhͲĚĞƌŝǀĞĚĂůŬǇŶĞz
ĐŽŶĨŝƌŵĞĚƌĞĂĐƚŝǀŝƚǇŽĨƚŚĞƐĞDŝĐŚĂĞůĂĐĐĞƉƚŽƌƐ͖ĂĚĚŝƚŝŽŶĂůůǇ͕ƚŚĞǇĚĞŵŽŶƐƚƌĂƚĞĚƐƵƉĞƌŝŽƌĚĞƚĞĐͲ
ƚŝŽŶŽĨWdǀŝĂ>ͲD^ďǇƵƚŝůŝǌŝŶŐĞůĞĐƚƌŽƐƉƌĂǇŝŽŶŝǌĂƚŝŽŶĂŶĚŝŶͲŐĞůĨůƵŽƌĞƐĐĞŶĐĞĚĞƚĞĐƚŝŽŶ͕ĐŽŵͲ
ƉĂƌĞĚƚŽƚǁŽŽƚŚĞƌĂǌŝĚĞͲƚĂŐŐĞĚĐŽŵŵĞƌĐŝĂůĨůƵŽƌŽƉŚŽƌĞƐĂŶĚĂďƌŽŵŝŶĞͬĂǌŝĚĞͲĐŽŶƚĂŝŶŝŶŐŽŶĞ͘
/ŶƐƵŵ͕/ĞǆĂŵŝŶĞĚWhƉƌĞǀĂůĞŶĐĞĚƵƌŝŶŐĂŵĞƐŽĐŽƐŵƐƚƵĚǇĂŶĚŵǇƌĞƐĞĂƌĐŚŝŶƚƌŽĚƵĐĞƐŵĞƚŚͲ
ŽĚŽůŽŐŝĐĂůƚŽŽůƐƚŽƐƚƵĚǇƚŚĞĨĂƚĞŽĨŽǆǇůŝƉŝŶƐŝŶƉůĂŶŬƚŽŶ͘/ƚƉƌĞƐĞŶƚƐĚĂƚĂĨŽƌĂŶĞŶŚĂŶĐĞĚƵŶͲ
ĚĞƌƐƚĂŶĚŝŶŐŽĨŵĞĐŚĂŶŝƐŵƐŽĨĂĐƚŝŽŶŽĨWhƐ͗ƵƉƚĂŬĞƐƚƵĚŝĞƐŝůůƵƐƚƌĂƚĞŚŽǁĚŝĨĨĞƌĞŶƚŽƌŐĂŶŝƐŵƐ
ƉĞƌĐĞŝǀĞWhƐĂŶĚďŝŽŝŶĂĐƚŝǀĞƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͘ĚĚŝƚŝŽŶĂůůǇ͕ĂŵŽĚĞƌĂƚĞŶƵŵďĞƌŽĨĐŽǀĂͲ
ůĞŶƚůǇ ůĂďĞůĞĚƉƌŽƚĞŝŶƐďǇƚŚĞWhƉƌŽďĞŝŶĂŵŽĚĞůĚŝĂƚŽŵƌĞǀĞĂůĞĚŶĞǁƚĂƌŐĞƚƐĂŶĚƉƌŽǀŝĚĞƐ
ŝŶƐŝŐŚƚƐŝŶƚŽƉŽƐƐŝďůǇĂĨĨĞĐƚĞĚďŝŽůŽŐŝĐĂůƉĂƚŚǁĂǇƐ͘dŚĞĚĞǀĞůŽƉŵĞŶƚŽĨĂƌĞƉŽƌƚĞƌĞŶĂďůĞƐŽƌƚŚŽͲ
ŐŽŶĂůĚĞƚĞĐƚŝŽŶƉŽƐƐŝďŝůŝƚŝĞƐƚŚĂƚŵŝŐŚƚďĞĂĚŵŝŶŝƐƚƌĂďůĞƚŽĞǆĂŵŝŶĞĚĞƚŽǆŝĨŝĐĂƚŝŽŶŵĞĐŚĂŶŝƐŵƐ͘
WhͲŝŶĚƵĐĞĚƉŚĞŶŽƚǇƉĞƐ ŽĨŵĂƌŝŶĞƉůĂŶŬƚŽŶŝĐ ŽƌŐĂŶŝƐŵƐŚĂǀĞ ƚŽ ďĞ ƐĞĞŶ ĂƐ ƐƵŵŽĨ ĐŽǀĂůĞŶƚ
ƌĞĂĐƚŝŽŶƐǁŝƚŚďŝŽŵŽůĞĐƵůĞƐ͕ǁŚŝĐŚǁĞƌĞŝůůƵŵŝŶĂƚĞĚŝŶƚŚŝƐǁŽƌŬ͕ĂŶĚŶŽŶͲĐŽǀĂůĞŶƚŝŶƚĞƌĂĐƚŝŽŶƐ͘
tŚĞƌĞĂƐĂƌĞĐĞŶƚůǇŝŶĐƌĞĂƐŝŶŐŶƵŵďĞƌŽĨƐƚƵĚŝĞƐƉĞƌĨŽƌŵĞĚďǇŽƚŚĞƌƐĂƌĞĐŽŶĐĞƌŶĞĚǁŝƚŚWhƐ͛
ŝŶĨůƵĞŶĐĞ ŽŶ ƚŚĞ ƚƌĂŶƐĐƌŝƉƚŽŵĞ͕ ƚŚŝƐ ǁŽƌŬ ƉƌŽǀŝĚĞƐ ƚŚĞ ĨŝƌƐƚ ƉƌŽƚĞŽŵŝĐ ĂƉƉƌŽĂĐŚ͘ >ŝŶŬŝŶŐ Wh
ŝŶƚĞƌĂĐƚŝŽŶƐŽŶĂŵŽůĞĐƵůĂƌůĞǀĞůǁŝƚŚĐĞůůƵůĂƌ͕ƉŚǇƐŝŽůŽŐŝĐĂů͕ĂŶĚĞǀĞŶĞĐŽůŽŐŝĐĂůĐŽŶƐĞƋƵĞŶĐĞƐŝƐ
ĂĐŽŵƉůĞǆ͕ ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ ƚĂƐŬĂŶĚƐƚŝůů ƌĞƋƵŝƌĞƐĨƵƌƚŚĞƌ ŝŶǀĞƐƚŝŐĂƚŝŽŶĂŶĚƐŚŽƵůĚďĞĂůƐŽǁŝĚͲ
ĞŶĞĚ ƚŽ Ă ĐŽŵƉƌĞŚĞŶƐŝǀĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨ ŐĞŶĞƌĂů ĂĐƚŝŽŶ ŽĨ ŽǆǇůŝƉŝŶƐ͘ dŚĞ ŝŶƚƌŽĚƵĐĞĚƉƌŽďĞƐ
ĂŶĚŵĞƚŚŽĚƐƉƌŽǀŝĚĞǀĂůƵĂďůĞĂŶĚǀĞƌƐĂƚŝůĞƚŽŽůƐƚŽĂĚĚƌĞƐƐƚŚŝƐƐƵƉĞƌŝŽƌŐŽĂů͘
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ŝĂƚŽŵĞĞŶŐĞŚƂƌĞŶǌƵĚĞŶƂŬŽůŽŐŝƐĐŚďĞĚĞƵƚĞŶĚƐƚĞŶKƌŐĂŶŝƐŵĞŶŝŵDĞĞƌ͘ŝŶŝŐĞƌƚĞŶƉƌŽĚƵͲ
ǌŝĞƌĞŶƉŽůǇƵŶŐĞƐćƚƚŝŐƚĞůĚĞŚǇĚĞ;WhͿǁćŚƌĞŶĚĚĞƌWƌćĚĂƚŝŽŶĚƵƌĐŚŽƉĞƉŽĚĞŶ͕ĚŝĞĚŝĞZĞƉƌŽͲ
ĚƵŬƚŝŽŶĚŝĞƐĞƌ&ƌĂƘĨĞŝŶĚĞďĞĞŝŶƚƌćĐŚƚŝŐĞŶ͘ƵƘĞƌĚĞŵǁĞƌĚĞŶWhǀŽŶŝŶƚĂŬƚĞŶĞůůĞŶĂďŐĞŐĞͲ
ďĞŶƵŶĚĞƐ Őŝďƚ,ŝŶǁĞŝƐĞ ĂƵĨ &ƵŶŬƚŝŽŶĞŶĂůƐ /ŶĨŽͲ ƵŶĚůůĞůŽĐŚĞŵŝŬĂůŝĞŶ ƐŽǁŝĞ ŝŶĚĞƌ ĞůůͲĞůů
^ŝŐŶĂůǁĞŝƚĞƌůĞŝƚƵŶŐ͘ :ĞĚŽĐŚǁƵƌĚĞŶŶŽĐŚŬĞŝŶĞŬŽǀĂůĞŶƚŵŽĚŝĨŝǌŝĞƌƚĞŶdĂƌŐĞƚƐĚŝĞƐĞƌKǆǇůŝƉŝŶĞ
ƉƵďůŝǌŝĞƌƚ͘
ĂƐŝĞůŵĞŝŶĞƌƌďĞŝƚǁĂƌĞƐ͕ĚŝĞƵĨŶĂŚŵĞƵŶĚŬŽǀĂůĞŶƚŵŽĚŝĨŝǌŝĞƌƚĞdĂƌŐĞƚŵŽůĞŬƺůĞĚĞƌWh
ŝŶŵĂƌŝŶĞŶKƌŐĂŶŝƐŵĞŶǌƵƵŶƚĞƌƐƵĐŚĞŶ͘ŝĞƐĞƌďĞŝƚƐŽůůĚĂŵŝƚǌƵŵsĞƌƐƚćŶĚŶŝƐĚĞƌtŝƌŬŵĞĐŚĂͲ
ŶŝƐŵĞŶĚŝĞƐĞƌKǆǇůŝƉŝŶĞ͕ĚŝĞďŝƐŚĞƌŶƵƌǁĞŶŝŐƵŶƚĞƌƐƵĐŚƚǁŽƌĚĞŶƐŝŶĚ͕ďĞŝƚƌĂŐĞŶ͘
hŵ ĚŝĞƐĞƐ ŝĞů ǌƵ ǀĞƌĨŽůŐĞŶ͕ ŚĂďĞ ŝĐŚ ĞƌĨŽůŐƌĞŝĐŚŵŽůĞŬƵůĂƌĞ ^ŽŶĚĞŶ ƵŶĚ ǀŝĞůƐĞŝƚŝŐĞ WƌŽĨŝůŝŶŐͲ
ƚĞĐŚŶŝŬĞŶ ŬŽŶǌŝƉŝĞƌƚ ƵŶĚ ĂŶŐĞǁĞŶĚĞƚ͕ ĚŝĞ ƐŽǁŽŚů &ůƵŽƌĞƐǌĞŶǌŵŝŬƌŽƐŬŽƉŝĞ ĂůƐ ĂƵĐŚ ŬŽǀĂůĞŶƚĞ
dĂƌŐĞƚŝĚĞŶƚŝĨŝǌŝĞƌƵŶŐĞŶ ŝŶ ƉůĂŶŬƚŽŶŝƐĐŚĞŶ KƌŐĂŶŝƐŵĞŶ ƵŵĨĂƐƐĞŶ ƵŶĚ ŶĂĐŚ ĚĞŵ ĂŬƚŝǀŝƚćƚƐďĂͲ
ƐŝĞƌƚĞŶWƌŽƚĞŝŶͲWƌŽĨŝůŝŶŐ;WWͿƵŶĚǌƵŐĞŚƂƌŝŐĞŶ^ŽŶĚĞŶĞŶƚǁŽƌĨĞŶǁƵƌĚĞŶƐŝŶĚ͘
ůƐƵƐŐĂŶŐƐƉƵŶŬƚŚĂďĞŝĐŚĚŝĞŝůĚƵŶŐǀŽŶWhĚƵƌĐŚĚŝĞDŝŬƌŽĂůŐĞŶ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝƵŶĚ
WŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝŝŶĞŝŶĞŵDĞƐŽŬŽƐŵŽƐͲǆƉĞƌŝŵĞŶƚ͕ĚĂƐĚĞƌhŶƚĞƌƐƵĐŚƵŶŐǀŽŶƚƌŽƉŚŝƐĐŚĞŶ
/ŶƚĞƌĂŬƚŝŽŶĞŶǌǁŝƐĐŚĞŶ&ƌĂƘĨĞŝŶĚĞŶƵŶĚWƌŝŵćƌƉƌŽĚƵǌĞŶƚĞŶĚŝĞŶƚĞ͕ďĞŽďĂĐŚƚĞƚ͘
tćŚƌĞŶĚ ĚĞƐ sĞƌƐƵĐŚƐ ƋƵĂŶƚŝĨŝǌŝĞƌƚĞ ŝĐŚ ĚŝĞ ŝŵ DĞĞƌǁĂƐƐĞƌ ŐĞůƂƐƚĞŶ ƵŶĚ ĚŝĞ ǁćŚƌĞŶĚ ĚĞƌ
ĞƌƐƚƂƌƵŶŐ ĚĞƌ ůŐĞŶǌĞůůĞŶ ŐĞďŝůĚĞƚĞŶ Wh ;ďďŝůĚƵŶŐ ϭϱ͕ ŽďĞŶͿ͕ ĚŝĞ ŵŝƚ ĚĞƌ ĞůůǌĂŚů ǀŽŶ ^͘
ŵĂƌŝŶŽŝǁćŚƌĞŶĚŝŚƌĞƌůƺƚĞŬŽƌƌĞůŝĞƌƚĞŶ͘ŝĞĂƚĞŶĚĞƌŐĞůƂƐƚĞŶWhƚƌĂŐĞŶǌƵĚĞŶďŝƐŚĞƌǁĞŶŝŐ
ǀĞƌĨƺŐďĂƌĞŶYƵĂŶƚŝĨŝǌŝĞƌƵŶŐĞŶĚŝĞƐĞƌDĞƚĂďŽůŝƚĞ ŝŶ &ĞůĚͲ ƵŶĚ ĨĞůĚćŚŶůŝĐŚĞŶ ǆƉĞƌŝŵĞŶƚĞŶďĞŝ͕
ĚŝĞĞŝŶĞŶĞŶƚƐĐŚĞŝĚĞŶĚĞŶWĂƌĂŵĞƚĞƌŝŶĚĞƌŝŶƐĐŚćƚǌƵŶŐĚĞƌƂŬŽůŽŐŝƐĐŚĞŶZŽůůĞĚĞƌWhƵŶĚĚĞƌ
ƵƐƐĂŐĞŬƌĂĨƚǀŽŶ>ĂďŽƌĞǆƉĞƌŝŵĞŶƚĞŶĚĂƌƐƚĞůůĞŶ͘
&ƌĂƘĞǆƉĞƌŝŵĞŶƚĞĚĞƐDŝŬƌŽǌŽŽƉůĂŶŬƚŽŶƐĂƵĨĚĂƐWŚǇƚŽƉůĂŶŬƚŽŶǁćŚƌĞŶĚĚĞƐDĞƐŬŽƐŽŵŽƐͲsĞƌͲ
ƐƵĐŚƐǌĞŝŐƚĞŶ͕ĚĂƐƐƐŝĐŚWh͕ĚŝĞǁĂŚƌƐĐŚĞŝŶůŝĐŚǁćŚƌĞŶĚĚĞƐ&ŝůƚƌĂƚŝŽŶƐǀŽƌŐĂŶŐĞƐĚƵƌĐŚǌĞƌƐƚƂƌͲ
ƚĞĞůůĞŶĨƌĞŝǁƵƌĚĞŶ͕ŶĞŐĂƚŝǀĂƵĨĚĂƐWŚǇƚŽƉůĂŶŬƚŽŶǁĂĐŚƐƚƵŵŝŶĚĞƌŵŝƚĚĞŵ&ŝůƚƌĂƚǀĞƌĚƺŶŶƚĞŶ
WƌŽďĞŶďĞŚĂŶĚůƵŶŐ ĂƵƐǁŝƌŬƚĞŶ͘ ĂƐ ĚƵƌĐŚ Wh ĂƵƐŐĞůƂƐƚĞ ŐĞƌŝŶŐĞƌĞ WŚǇƚŽƉůĂŶŬƚŽŶǁĂĐŚƐƚƵŵ
ĨƺŚƌƚĞǌƵƌhŶƚĞƌƐĐŚćƚǌƵŶŐĚĞƐ&ƌĂƘǀĞƌŚĂůƚĞŶƐĚĞƐDŝŬƌŽǌŽŽƉůĂŶŬƚŽŶƐդĞŝŶWƌŽǌĞƐƐ͕ĚĞƌĂƵĐŚĨƺƌ
ĂŶĚĞƌĞůůĞůŽĐŚĞŵŝŬĂůŝĞŶǀŽƌĂůůĞŵŝŶĚŝĐŚƚĞŶWŚǇƚŽƉůĂŶŬƚŽŶďůƺƚĞŶƌĞůĞǀĂŶƚƐĞŝŶŬĂŶŶ͘
hŵĚŝĞhƌƐĂĐŚĞĚĞƌŝŽĂŬƚŝǀŝƚćƚǀŽŶWhŝŵWůĂŶŬƚŽŶǌƵĞƌĨŽƌƐĐŚĞŶ͕ŚĂďĞŝĐŚĚŝĞĚŝƌĞŬƚĞƵĨŶĂŚͲ
ŵĞƵŶĚŶƌĞŝĐŚĞƌƵŶŐĚĞƐƐĞŚƌĂŬƚŝǀĞŶϮ͕ϰͬͲĞĐĂĚŝĞŶĂů;ͿŝŶĞŝŶĞŵǌŝĞůŐĞƌŝĐŚƚĞƚĞŶŶƐĂƚǌ
ƵŶƚĞƌƐƵĐŚƚ͘ ĂďĞŝ ǀĞƌǁĞŶĚĞƚĞ ŝĐŚ ĞŝŶĞŵŽůĞŬƵůĂƌĞ ^ŽŶĚĞ ;dDZͲWhͿ͕ ďĂƐŝĞƌĞŶĚ ĂƵĨ ĞŝŶĞŵ
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ϭϬɲ͕ɴ͕ɶ͕ɷͲƵŶŐĞƐćƚƚŝŐƚĞŶůĚĞŚǇĚ͕ǁĞůĐŚĞƌĂŵůŬǇůĞŶĚĞ ĂŶĚĂƐ ĞƚĂďůŝĞƌƚĞ dĞƚƌĂŵĞƚŚǇůƌŚŽĚĂͲ
ŵŝŶ ;dDZͿͲ&ůƵŽƌŽƉŚŽƌ ŐĞďƵŶĚĞŶ ŝƐƚ͕ ƐŽǁŝĞĞŝŶĞŶĞƵĞŶƚǁŝĐŬĞůƚĞ<ŽŶƚƌŽůůƐŽŶĚĞ ;dDZͲ^Ϳ
ĂƵĨĂƐŝƐǀŽŶďŝŽůŽŐŝƐĐŚŝŶĂŬƚŝǀĞŶŐĞƐćƚƚŝŐƚĞŶůĚĞŚǇĚĞŶ͘
ŝĞ ŶƚǁŝĐŬůƵŶŐ ǀŽŶ ƐŽŶĚĞŶďĂƐŝĞƌƚĞŶ &ůƵŽƌĞƐǌĞŶǌŵŝŬƌŽƐŬŽƉŝĞͲWƌŽƚŽŬŽůůĞŶ ĞƌŐĂď ƌŬĞŶŶƚŶŝƐƐĞ
ƺďĞƌĚŝĞƵĨŶĂŚŵĞǀŽŶWhŝŵWůĂŶŬƚŽŶ͘/ŶĚĞƌDŽĚĞůůĚŝĂƚŽŵĞĞW͘ƚƌŝĐŽƌŶƵƚƵŵ͕ ŝŶĚĞƌĞƐ,ŝŶͲ
ǁĞŝƐĞĂƵĨĞŝŶͲŝŶĚƵǌŝĞƌƚĞƐ͕ŝŶƚĞƌǌĞůůƵůĂƌĞƐ^ŝŐŶĂůǁĞŝƚĞƌůĞŝƚƵŶŐƐƐǇƐƚĞŵĂƵĨĂƐŝƐǀŽŶ^ƚŝĐŬƐƚŽĨĨͲ
ŵŽŶŽǆŝĚ Őŝďƚ͕ ƉĂƐƐŝĞƌƚĞ ĚŝĞ ^ŽŶĚĞ dDZͲWh ĚŝĞDĞŵďƌĂŶ ;ďďŝůĚƵŶŐ ϭϱ͕ ƵŶƚĞŶ ůŝŶŬƐͿ ƵŶĚ
ǀĞƌƚĞŝůƚĞ ƐŝĐŚ ŐůĞŝĐŚĨƂƌŵŝŐ ŝŶ ĚĞŶ ĞůůĞŶ͕ ǁŽŚŝŶŐĞŐĞŶ dDZͲ^ ĞŝŶĞ ŐĞƌŝŶŐĞƌĞ ŶƌĞŝĐŚĞƌƵŶŐ
ǌĞŝŐƚĞ͘


ďďŝůĚƵŶŐϭϱ͗ ^ĐŚĞŵĂƚŝƐĐŚĞ ƵƐĂŵŵĞŶĨĂƐƐƵŶŐ ĚĞƌ ǌĞŶƚƌĂůĞŶ ƌŐĞďŶŝƐƐĞ͘ ŝĞ ŝƐƐĞƌƚĂƚŝŽŶ ďĞŝŶŚĂůƚĞƚ ŝŵ ĞƌƐƚĞŶ dĞŝů ĚŝĞ
YƵĂŶƚŝĨŝǌŝĞƌƵŶŐǀŽŶŝŵDĞĞƌǁĂƐƐĞƌŐĞůƂƐƚĞŶWhƵŶĚĚŝĞWhͲŝůĚƵŶŐǁćŚƌĞŶĚĚĞƌĞƌƐƚƂƌƵŶŐǀŽŶůŐĞŶǌĞůůĞŶ
ŝŶ ĞŝŶĞŵDĞƐŽŬŽƐŵŽƐͲǆƉĞƌŝŵĞŶƚ ;ŐƌƺŶĞ WĨĞŝůĞ͕ ŽďĞŶͿ͘ ǁĞŝƚĞŶƐ ŚĂďĞ ŝĐŚ /ŶŬƵďĂƚŝŽŶƐƉƌŽƚŽŬŽůůĞ ;ƌŽƚĞ WĨĞŝůĞͿ
ĞŝŶĞƌ WhͲĂďŐĞůĞŝƚĞƚĞŶ ^ŽŶĚĞ ĞŝŶŐĞĨƺŚƌƚ͕ ĚŝĞ ĚŝĞ WhͲƵĨŶĂŚŵĞ ƵŶĚ ͲŶƌĞŝĐŚĞƌƵŶŐ ŝŶ ĚĞƌ ŝĂƚŽŵĞĞ W͘
ƚƌŝĐŽƌŶƵƚƵŵ ;ƵŶƚĞŶ ůŝŶŬƐͿƵŶĚĚĞŵŽƉĞƉŽĚĞŶ͘ ƚŽŶƐĂ ;ƵŶƚĞŶ ƌĞĐŚƚƐͿĚĞŵŽŶƐƚƌŝĞƌƚĞŶ ;ĚĂƌŐĞƐƚĞůůƚĂůƐ WhͿ͘ /Ŷ
ĞŝŶĞŵ ĚƌŝƚƚĞŶ ŶƐĂƚǌ ǁƵƌĚĞŶ ŬŽǀĂůĞŶƚĞ dĂƌŐĞƚƐ ĚŝĞƐĞƌ DŝĐŚĂĞůͲŬǌĞƉƚŽƌĞŶ ŵŝƚƚĞůƐ ĞŝŶĞƐ ǌǁĞŝƐƚƵĨŝŐĞŶ WWͲ
ŶƐĂƚǌĞƐ ŝŶ W͘ ƚƌŝĐŽƌŶƵƚƵŵ ŝĚĞŶƚŝĨŝǌŝĞƌƚ͖ Wh ďĞĞŝŶƚƌćĐŚƚŝŐĞŶ ŵƂŐůŝĐŚĞƌǁĞŝƐĞ ĚŝĞ ĂďŐĞďŝůĚĞƚĞŶ ^ƚŽĨĨǁĞĐŚƐĞůͲ
ƉƌŽǌĞƐƐĞŝŶĚŝĞƐĞƌůŐĞĚƵƌĐŚŬŽǀĂůĞŶƚĞDŽĚŝĨŝŬĂƚŝŽŶĞŶǀŽŶďĞƐƚŝŵŵƚĞŶWƌŽƚĞŝŶĞŶ;ƌĞƉƌćƐĞŶƚŝĞƌƚĚƵƌĐŚůŝƚǌĞƵŶĚ
Wh͕ƵŶƚĞŶ ůŝŶŬƐͿ͘^ĐŚůŝĞƘůŝĐŚǁƵƌĚĞĞŝŶZĞƉŽƌƚĞƌŵŽůĞŬƺůĞŝŶŐĞĨƺŚƌƚ͕ǁĞůĐŚĞƐŽƌƚŚŽŐŽŶĂůĞĞƚĞŬƚŝŽŶƐƐƚƌĂƚĞŐŝĞŶ
ĞƌůĂƵďƚ ƵŶĚ Ĩƺƌ ŵŽůĞŬƵůĂƌĞ ^ŽŶĚĞŶ ǀĞƌǁĞŶĚĞƚ ǁĞƌĚĞŶ ŬĂŶŶ ;ŶŝĐŚƚ ĚĂƌŐĞƐƚĞůůƚͿ͘ ;ďŬƺƌǌƵŶŐ͗ dW ʹ
ĚĞŶŽƐŝŶƚƌŝƉŚŽƐƉŚĂƚͿ
ŝĞ ŶƚǁŝĐŬůƵŶŐ ƵŶĚ ĞƌĨŽůŐƌĞŝĐŚĞ ŶǁĞŶĚƵŶŐ ĞŝŶĞƐ ŶĞƵĞŶ /ŶŬƵďĂƚŝŽŶƐƉƌŽƚŽŬŽůůƐ Ĩƺƌ ^ŽŶĚĞŶ͕
ǁĞůĐŚĞƐĚĂƐŶĂƚƺƌůŝĐŚĞ&ƌĂƘǀĞƌŚĂůƚĞŶĚĞƌŽƉĞƉŽĚĞŶŵŝƚ,ŝůĨĞǀŽŶdƌćŐĞƌŽƌŐĂŶŝƐŵĞŶŶĂĐŚĂŚŵƚ͕
ĞƌŐĂďĞŝŶĞƐƚĂƌŬĞŶƌĞŝĐŚĞƌƵŶŐǀŽŶdDZͲWhŝŶĚĞŶKǀĂƌŝĞŶǀŽŶĐĂƌƚŝĂƚŽŶƐĂ;ďďŝůĚƵŶŐϭϱ͕
ƵŶƚĞŶƌĞĐŚƚƐͿ͘ƌŬĞŶŶďĂƌĞŝŶĨůƺƐƐĞǀŽŶWhĂƵĨĚŝĞKǀĂƌŝĞŶƐƚƌƵŬƚƵƌǁƵƌĚĞŶƐĐŚŽŶǀŽƌŚĞƌŐĞͲ
ǌĞŝŐƚ͘ŝĞŽƉƚŝƐĐŚĞsŝƐƵĂůŝƐŝĞƌƵŶŐĚŝĞƐĞƌŶƌĞŝĐŚĞƌƵŶŐŐĞůĂŶŐũĞĚŽĐŚŝŶĚŝĞƐĞƌƌďĞŝƚǌƵŵĞƌƐƚĞŶ
DĂůƵŶĚƵŶƚĞƌƐƚƺƚǌƚĚŝĞƚĞƌĂƚŽŐĞŶĞtŝƌŬƵŶŐĚĞƌWh͘
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ŝĞŶƚǁŝĐŬůƵŶŐĞŝŶĞƐǌǁĞŝƐƚƵĨŝŐĞŶWWͲWƌŽƚŽŬŽůůƐĞƌŵƂŐůŝĐŚƚĞĚŝĞŬŽǀĂůĞŶƚĞWƌŽƚĞŝŶƚĂƌŐĞƚŝĚĞŶͲ
ƚŝĨŝǌŝĞƌƵŶŐŝŶW͘ƚƌŝĐŽƌŶƵƚƵŵ͘ĂĨƺƌǁƵƌĚĞĞŝŶϭϬɲ͕ɴ͕ɶ͕ɷͲƵŶŐĞƐćƚƚŝŐƚĞƐůĚĞŚǇĚ;zͿ͕ǁĞůĐŚĞƐ
ŵŝƚĞŝŶĞŵůŬŝŶĂŵůŬǇůƚĞƌŵŝŶƵƐŵŽĚŝĨŝǌŝĞƌƚǁƵƌĚĞ͕ǀĞƌǁĞŶĚĞƚ͘ŝĞƐĞƌŵƂŐůŝĐŚƚĞĚŝĞďŝŽŽƌƚŚŽͲ
ŐŽŶĂůĞŝŶĨƺŚƌƵŶŐĚĞƐdDZͲ&ůƵŽƌŽƉŚŽƌĂǌŝĚƐĚƵƌĐŚĚŝĞĞƚĂďůŝĞƌƚĞƵ;/ͿͲŬĂƚĂůǇƐŝĞƌƚĞǌŝĚͲůŬŝŶ
ǇĐůŽĂĚĚŝƚŝŽŶ;ƵͿ͘ŝĞϮ'ĞůĞůĞŬƚƌŽƉŚŽƌĞƐĞĞƌŐĂďĞŝŶĞŵćƘŝŐĞŶǌĂŚůŵĂƌŬŝĞƌƚĞƌWƌŽƚĞŝŶĞ
ŝŶW͘ ƚƌŝĐŽƌŶƵƚƵŵ͕ ĚŝĞŵŝƚ,ŝůĨĞ ĚĞƌ &ůƺƐƐŝŐŬĞŝƚƐĐŚƌŽŵĂƚŽŐƌĂƉŚŝĞͬdĂŶĚĞŵͲDĂƐƐĞŶƐƉĞŬƚƌŽŵĞƚƌŝĞ
ŝĚĞŶƚŝĨŝǌŝĞƌƚǁƵƌĚĞŶ͘
ŝĞƐĞƌ ƉƌŽƚĞŽŵŝƐĐŚĞ ŶƐĂƚǌ ĞƌŵƂŐůŝĐŚƚĞ ŵŝƌ ĚĂƐ ƌƐƚĞůůĞŶ ĞŝŶĞƐ DŽĚĞůůƐ͕ ǁĞůĐŚĞƐ ƉŽƚĞŶƚŝĞůů
ďĞĞŝŶĨůƵƐƐƚĞ ^ƚŽĨĨǁĞĐŚƐĞůǀŽƌŐćŶŐĞ ŝŶ ĚŝĞƐĞƌ ůŐĞ ďĞĚŝŶŐƚ ĚƵƌĐŚ ŬŽǀĂůĞŶƚĞDŽĚŝĨŝŬĂƚŝŽŶĞŶ ǀŽŶ
dĂƌŐĞƚƉƌŽƚĞŝŶĞŶŵŝƚWhĚĂƌƐƚĞůůƚ;ďďŝůĚƵŶŐϭϱ͕ƵŶƚĞŶůŝŶŬƐͿ͘EĞďĞŶWƌŽƚĞŝŶĞŶ͕ĚŝĞŝŵ>ŝĐŚƚƐĂŵͲ
ŵĞůŬŽŵƉůĞǆǌƵŵŝŶĨĂŶŐĞŶǀŽŶ>ŝĐŚƚƵŶĚĨƺƌƉŚŽƚŽƉƌŽƚĞŬƚŝǀĞsŽƌŐćŶŐĞŶƂƚŝŐƐŝŶĚ͕ǁƵƌĚĞŶhŶͲ
ƚĞƌĞŝŶŚĞŝƚĞŶĚĞƌĚĞŶŽƐŝŶƚƌŝƉŚŽƐƉŚĂƚͲ^ǇŶƚŚĂƐĞĂůƐdĂƌŐĞƚƐŐĞĨƵŶĚĞŶ͘ƵƘĞƌĚĞŵǁƵƌĚĞŶWŚŽƐͲ
ƉŚŽƌŝďƵůŽŬŝŶĂƐĞ͕ ǁĞůĐŚĞƐ ǁŝƐĐŚĞŶƉƌŽĚƵŬƚĞ ĚĞƐ ĂůǀŝŶͲǇŬůƵƐ Ĩƺƌ ĚŝĞ ĂŶƐĐŚůŝĞƘĞŶĚĞ KϮ ƵĨͲ
ŶĂŚŵĞďĞƌĞŝƚƐƚĞůůƚ͕ƵŶĚZŝďƵůŽƐĞƉŚŽƐƉŚĂƚͲϯͲĞƉŝŵĞƌĂƐĞ͕ĚĂƐĞďĞŶĨĂůůƐ ŝŵĂůǀŝŶͲǇŬůƵƐĂůƐĂƵĐŚ
ŝŵƌĞǀĞƌƐŝďůĞŶWĞŶƚŽƐĞƉŚŽƐƉŚĂƚǁĞŐĂŬƚŝǀŝƐƚ͕ŐĞĨƵŶĚĞŶ͘
ƵŬƺŶĨƚŝŐĞ dĂƌŐĞƚƐƚƵĚŝĞŶ ŵŝƚ ŬŽŵƉůĞŵĞŶƚćƌĞŶ ŶƐćƚǌĞŶ ƵŶĚ ǁĞŝƚĞƌĞŶ KƌŐĂŶŝƐŵĞŶ ƐŽůůƚĞŶ
ĚƵƌĐŚŐĞĨƺŚƌƚ ǁĞƌĚĞŶ͕ Ƶŵ WƌŽƚĞŝŶƚĂƌŐĞƚƐ ƵŶĚ ďĞĞŝŶĨůƵƐƐƚĞ ďŝŽůŽŐŝƐĐŚĞ WƌŽǌĞƐƐĞ ǌƵ ďĞƐƚćƚŝŐĞŶ
ƵŶĚĂƵĨǌƵŬůćƌĞŶ͘
EĞďĞŶŵĂƌŬŝĞƌƚĞŶWƌŽƚĞŝŶĞŶŚĂďĞŝĐŚĞďĞŶƐŽŬŽǀĂůĞŶƚĞEͲDŽĚŝĨŝŬĂƚŝŽŶĞŶ͕ĚŝĞĚŝĞZĞƉůŝŬĂƚŝŽŶ
ďĞŚŝŶĚĞƌŶŬƂŶŶĞŶ͕ƐŽǁŝĞĞƚŽǆŝĨŝǌŝĞƌƵŶŐƐƌĞĂŬƚŝŽŶĞŶǀŽŶWhŵŝƚŬůĞŝŶĞŶDŽůĞŬƺůĞŶƵŶƚĞƌƐƵĐŚƚ͘
ĂĨƺƌ ŬŽŵďŝŶŝĞƌƚĞ ŝĐŚ ĚĂƐ /ŶŬƵďĂƚŝŽŶƐƉƌŽƚŽŬŽůů Ĩƺƌ ŽƉĞƉŽĚĞŶ ŵŝƚ ĚĞƌ ǌǁĞŝƐƚƵĨŝŐĞŶ ^ŽŶĚĞŶͲ
ŝŶŬƵďĂƚŝŽŶ͕ũĞĚŽĐŚǁĂƌĞƐŶŝĐŚƚŵƂŐůŝĐŚ͕ĨůƵŽƌĞƐǌŝĞƌĞŶĚĞŽƉĞƉŽĚĞŶͲEǌƵĚĞƚĞŬƚŝĞƌĞŶ͘
ƵĐŚĚŝĞhsͲsŝƐͲďƐŽƌƉƚŝŽŶĚĞƐdDZͲZĞƉŽƌƚĞƌƐǁĂƌŶŝĐŚƚĂƵƐƌĞŝĐŚĞŶĚĨƺƌĞŝŶ^ĐƌĞĞŶŝŶŐǀŽŶ
ŬŽǀĂůĞŶƚŵŽĚŝĨŝǌŝĞƌƚĞŶ ŶŝĞĚĞƌŵŽůĞŬƵůĂƌĞŶ sĞƌďŝŶĚƵŶŐĞŶ ŝŵ WůĂŶŬƚŽŶ͖ ĚĂĨƺƌ ǁĞŶĚĞƚĞ ŝĐŚ ĞŝŶĞ
ǌǁĞŝƐƚƵĨŝŐĞ ^ŽŶĚĞŶŝŶŬƵďĂƚŝŽŶ ŝŶ <ŽŵďŝŶĂƚŝŽŶ ŵŝƚ &ůƺƐƐŝŐŬĞŝƚƐĐŚƌŽŵĂƚŽŐƌĂƉŚŝĞ͕ ŐĞŬŽƉƉĞůƚ ŵŝƚ
DĂƐƐĞŶƐƉĞŬƚƌŽŵĞƚƌŝĞ;>ͲD^Ϳ͕ƵŶĚĞŝŶĞŶWŚŽƚŽĚŝŽĚĞŶĂƌƌĂǇͲĞƚĞŬƚŽƌĂŶ͘
&ƺƌ ǌƵŬƺŶĨƚŝŐĞ͕ ǁĞŝƚĞƌĨƺŚƌĞŶĚĞ hŶƚĞƌƐƵĐŚƵŶŐĞŶ ĚŝĞƐĞƐ ^ĂĐŚǀĞƌŚĂůƚĞƐ ǁƵƌĚĞ ĞŝŶ ĂǌŝĚŚĂůƚŝŐĞƐ
ZĞƉŽƌƚĞƌŵŽůĞŬƺůĞŶƚǁŝĐŬĞůƚ͕ƐǇŶƚŚĞƚŝƐŝĞƌƚƵŶĚĂŶŐĞǁĞŶĚĞƚ͘ϰͲ;ϯͲǌŝĚŽƉƌŽƉŽǆǇͿͲϱͲ;ϰͲďƌŽŵŽƉŚĞͲ
ŶǇůͿͲϮͲ;ƉǇƌŝĚŝŶͲϮͲǇůͿƚŚŝĂǌŽů;WdͿŬĂŶŶǌƵƚĞƌŵŝŶĂůĞŶůŬŝŶĞŶŵŝƚƚĞůƐĚĞƌďŝŽŽƌƚŚŽŐŽŶĂůĞŶƵ
ŐĞŬŽƉƉĞůƚ ǁĞƌĚĞŶ ƵŶĚ ĞƌŵƂŐůŝĐŚƚ ǀĞƌƐĐŚŝĞĚĞŶĞ ĞƚĞŬƚŝŽŶƐŵƂŐůŝĐŚŬĞŝƚĞŶ͗ ;/Ϳ &ůƵŽƌĞƐǌĞŶǌͲ͕ ;//Ϳ
hsͲƵŶĚ;///ͿŵĂƐƐĞŶƐƉĞŬƚƌŽŵĞƚƌŝƐĐŚĞĞƚĞŬƚŝŽŶĚƵƌĐŚĚĞŶŝŶďĂƵǀŽŶƌŽŵ͘
ĞƌZĞƉŽƌƚĞƌĞƌŵƂŐůŝĐŚƚŚŽŚĞYƵĂŶƚĞŶĂƵƐďĞƵƚĞŶŝŶǁćƐƐƌŝŐĞƌƐŽǁŝĞƵŶƉŽůĂƌĞƌhŵŐĞďƵŶŐ͘ŝĞ
^ǇŶƚŚĞƐĞƌŽƵƚĞĞƌůĂƵďƚŶĞďĞŶĚĞƌ^ǇŶƚŚĞƐĞĚĞƐǌŝĚƐĂƵĐŚĚŝĞDƂŐůŝĐŚŬĞŝƚǌƵƌŝŶĨƺŚƌƵŶŐĂŶĚĞͲ
ƌĞƌďŝŽŽƌƚŚŽŐŽŶĂůĞƌ<ŽƉƉůƵŶŐƐƐƚĞůůĞŶ͘
DŽĚĞůůƌĞĂŬƚŝŽŶĞŶŵŝƚĞŝŶĞƌŵŝŶŽƐćƵƌĞƵŶĚĞŝŶĞŵWƌŽƚĞŝŶ͕ĚŝĞŵŝƚĚĞŵWhͲĂďŐĞůĞŝƚĞƚĞŵůŬŝŶ
zŵŽĚŝĨŝǌŝĞƌƚǁŽƌĚĞŶƐŝŶĚ͕ĚĞŵŽŶƐƚƌŝĞƌƚĞŶĚŝĞZĞĂŬƚŝǀŝƚćƚĚĞƌWh͘ŝĞƐĞǌĞŝŐƚĞŶĂƵƘĞƌĚĞŵ
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ĚŝĞ͕ ǀĞƌŐůŝĐŚĞŶ ŵŝƚ ǌǁĞŝ ŬŽŵŵĞƌǌŝĞůů ĞƌŚćůƚůŝĐŚĞŶ ĂǌŝĚŚĂůƚŝŐĞŶ ƵŶĚ ĞŝŶĞŵ ĂǌŝĚͲͬďƌŽŵŚĂůƚŝŐĞŶ
&ůƵŽƌŽƉŚŽƌ͕ ƺďĞƌůĞŐĞŶĞ ĞƚĞŬƚŝŽŶ ǀŽŶ Wd ŵŝƚƚĞůƐ >ͲD^ ƵŶĚ ůĞŬƚƌŽƐƉƌĂǇͲ/ŽŶŝƐŝĞƌƵŶŐ ƐŽǁŝĞ
ŵŝƚƚĞůƐŝŶͲ'Ğů&ůƵŽƌĞƐǌĞŶǌ͘
/Ŷ ŵĞŝŶĞƌ ŝƐƐĞƌƚĂƚŝŽŶ ŚĂďĞ ŝĐŚ ĚĂƐ sŽƌŬŽŵŵĞŶ ĚĞƌ Wh ǁćŚƌĞŶĚ ĞŝŶĞƐ DĞƐŽŬŽƐŵŽƐͲǆƉĞͲ
ƌŝŵĞŶƚƐĂŶĂůǇƐŝĞƌƚ͘DĞŝŶĞƌďĞŝƚƐƚĞůůƚŵĞƚŚŽĚŝƐĐŚĞtĞƌŬǌĞƵŐĞǀŽƌ͕ƵŵKǆǇůŝƉŝŶĞŝŵWůĂŶŬƚŽŶǌƵ
ƵŶƚĞƌƐƵĐŚĞŶ͕ ƵŶĚ ƉƌćƐĞŶƚŝĞƌƚ ĂƚĞŶ ǌƵŵ ǀĞƌďĞƐƐĞƌƚĞŶ sĞƌƐƚćŶĚŶŝƐ ĚĞƌtŝƌŬŵĞĐŚĂŶŝƐŵĞŶ ĚĞƌ
Wh͗ƵĨŶĂŚŵĞĞǆƉĞƌŝŵĞŶƚĞ ǌĞŝŐĞŶ͕ǁŝĞ ǀĞƌƐĐŚŝĞĚĞŶĞKƌŐĂŶŝƐŵĞŶWhƵŶĚďŝŽŝŶĂŬƚŝǀĞ ŐĞƐćƚͲ
ƚŝŐƚĞůĚĞŚǇĚĞǁĂŚƌŶĞŚŵĞŶ͘ŝĞŵćƘŝŐĞŶǌĂŚůǀŽŶŬŽǀĂůĞŶƚŵŽĚŝĨŝǌŝĞƌƚĞŶWƌŽƚĞŝŶĞŶĚƵƌĐŚĚŝĞ
^ŽŶĚĞŝŶĞŝŶĞƌDŽĚĞůůĂůŐĞĞƌŐĂďǌƵĚĞŵŶĞƵĞƉŽƚĞŶƚŝĞůůĞdĂƌŐĞƚƐƵŶĚŝŶďůŝĐŬĞŝŶŵƂŐůŝĐŚĞƌǁĞŝƐĞ
ďĞĞŝŶĨůƵƐƐƚĞďŝŽůŽŐŝƐĐŚĞWƌŽǌĞƐƐĞĚĞƌWh͘ĞƌŶĞƵĞŶƚǁŝĐŬĞůƚĞZĞƉŽƌƚĞƌĞƌŵƂŐůŝĐŚƚŽƌƚŚŽŐŽŶĂůĞ
ĞƚĞŬƚŝŽŶƐŵƂŐůŝĐŚŬĞŝƚĞŶ͕ ĚŝĞ ŚŝůĨƌĞŝĐŚ Ĩƺƌ ĚŝĞ ǌƵŬƺŶĨƚŝŐĞ hŶƚĞƌƐƵĐŚƵŶŐ ǀŽŶ ĞƚŽǆŝĨŝǌŝĞƌƵŶŐƐͲ
ŵĞĐŚĂŶŝƐŵĞŶƐĞŝŶŬƂŶŶĞŶ͘
Ğƌ WhͲŝŶĚƵǌŝĞƌƚĞ WŚćŶŽƚǇƉ ǀŽŶ KƌŐĂŶŝƐŵĞŶ ŝŵ ŵĂƌŝŶĞŶ WůĂŶŬƚŽŶ ŵƵƐƐ ĂůƐ ^ƵŵŵĞ ǀŽŶ
ŬŽǀĂůĞŶƚĞŶZĞĂŬƚŝŽŶĞŶŵŝƚŝŽŵŽůĞŬƺůĞŶ͕ĚŝĞŝŶĚŝĞƐĞƌŝƐƐĞƌƚĂƚŝŽŶďĞůĞƵĐŚƚĞƚǁŽƌĚĞŶƐŝŶĚ͕ƵŶĚ
ŶŝĐŚƚŬŽǀĂůĞŶƚĞŶ/ŶƚĞƌĂŬƚŝŽŶĞŶĂŶŐĞƐĞŚĞŶǁĞƌĚĞŶ͘tćŚƌĞŶĚĚŝĞŝŶůĞƚǌƚĞƌĞŝƚƐƚĞŝŐĞŶĚĞŶǌĂŚů
ǀŽŶ ^ƚƵĚŝĞŶ ĚĞŶ ŝŶĨůƵƐƐ ĚĞƌ Wh ĂƵĨ ĚĂƐ dƌĂŶƐŬƌŝƉƚŽŵ ƵŶƚĞƌƐƵĐŚĞŶ͕ ƐƚĞůůƚ ĚŝĞƐĞ ƌďĞŝƚ ĚĞŶ
ĞƌƐƚĞŶ ƉƌŽƚĞŽŵŝƐĐŚĞŶ ŶƐĂƚǌ ĚĂƌ͘ ŝĞ sĞƌŬŶƺƉĨƵŶŐ ǀŽŶ ŵŽůĞŬƵůĂƌĞŶ /ŶƚĞƌĂŬƚŝŽŶĞŶ ŵŝƚ ǌĞůůƵͲ
ůćƌĞŶ͕ƉŚǇƐŝŽůŽŐŝƐĐŚĞŶďŝƐŚŝŶǌƵƂŬŽůŽŐŝƐĐŚĞŶ<ŽŶƐĞƋƵĞŶǌĞŶŝƐƚĞŝŶĞŬŽŵƉůĞǆĞ͕ŝŶƚĞƌĚŝƐǌŝƉůŝŶćƌĞ
ƵĨŐĂďĞ͕ ĚŝĞ ǁĞŝƚĞƌĞƌ &ŽƌƐĐŚƵŶŐ ďĞĚĂƌĨ ƵŶĚ ĂƵĐŚ ĂƵĨ ĚŝĞ ĂůůŐĞŵĞŝŶĞtŝƌŬƵŶŐ ǀŽŶKǆǇůŝƉŝŶĞŶ
ĂƵƐŐĞǁĞŝƚĞƚǁĞƌĚĞŶ ƐŽůůƚĞ͘ŝĞ ŚŝĞƌ ĞŝŶŐĞĨƺŚƌƚĞŶ ^ŽŶĚĞŶƵŶĚDĞƚŚŽĚĞŶďŝůĚĞŶǁĞƌƚǀŽůůĞ ƵŶĚ
ǀŝĞůĨćůƚŝŐĞtĞƌŬǌĞƵŐĞ͕ƵŵĚŝĞƐĞƐƺďĞƌŐƌĞŝĨĞŶĚĞŝĞůǌƵǀĞƌĨŽůŐĞŶ͘
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ϭ͘ &ĂůŬŽǁƐŬŝW'͕<ĂƚǌD͕<ŶŽůů,͕YƵŝŐŐ͕ZĂǀĞŶ:͕^ĐŚŽĨŝĞůĚK͕ĞƚĂů͘dŚĞĞǀŽůƵƚŝŽŶŽĨ
ŵŽĚĞƌŶĞƵŬĂƌǇŽƚŝĐƉŚǇƚŽƉůĂŶŬƚŽŶ͘^ĐŝĞŶĐĞ͘ϮϬϬϰ͖ϯϬϱ;ϱϲϴϮͿ͗ϯϱϰʹϯϲϬ͘
Ϯ͘ EĞůƐŽŶD͕dƌĠŐƵĞƌW͕ ƌǌĞǌŝŶƐŬŝD͕>ĞǇŶĂĞƌƚ͕YƵĠŐƵŝŶĞƌ͘WƌŽĚƵĐƚŝŽŶĂŶĚ
ĚŝƐƐŽůƵƚŝŽŶŽĨďŝŽŐĞŶŝĐƐŝůŝĐĂŝŶƚŚĞŽĐĞĂŶ͗ZĞǀŝƐĞĚŐůŽďĂůĞƐƚŝŵĂƚĞƐ͕ĐŽŵƉĂƌŝƐŽŶǁŝƚŚ
ƌĞŐŝŽŶĂůĚĂƚĂĂŶĚƌĞůĂƚŝŽŶƐŚŝƉƚŽďŝŽŐĞŶŝĐƐĞĚŝŵĞŶƚĂƚŝŽŶ͘'ůŽďĂůŝŽŐĞŽĐŚĞŵǇĐůĞƐ͘
ϭϵϵϱ͖ϵ;ϯͿ͗ϯϱϵʹϯϳϮ͘
ϯ͘ ƚůĂŶƚŝŬ&D;ϮϬϭϭͿ͘ůŐĂůďůŽŽŵ͘ǀĂŝůĂďůĞ͗ŚƚƚƉ͗ͬͬǁǁǁ͘ĂƚůĂŶƚŝĐ͘ĨŵͬŶĞǁƐͬĐŽƌŶǁĂůůͲ
ŶĞǁƐͬĨŝĨƚǇͲŵŝůĞͲůŽŶŐͲĂůŐĂĞͲůƵƌŬŝŶŐͲŽĨĨͲƚŚĞͲĐŽƌŶŝƐŚͲĐŽĂƐƚͲϭϯϭϵ͘ĐĐĞƐƐĞĚϭϴDĂƌϮϬϭϭ͘
ϰ͘ ^ƚƵĞďĞƌ<͘;ϮϬϬϳͿ͘<ƵŶƐƚĨŽƌŵĞŶĚĞƌEĂƚƵƌǀŽŶƌŶƐƚ,ĂĞĐŬĞů͕ŝĂƚŽŵĞĞŶ͘ǀĂŝůĂďůĞ͗
ŚƚƚƉ͗ͬͬĐĂůŝďĂŶ͘ŵƉŝǌͲŬŽĞůŶ͘ŵƉŐ͘ĚĞͬŚĂĞĐŬĞůͬŬƵŶƐƚĨŽƌŵĞŶͬ͘ĐĐĞƐƐĞĚϭϱĞĐϮϬϭϱ͘
ϱ͘ EĞũƐƚŐĂĂƌĚ:͕ĊŵƐƚĞĚƚh͕ĂŐƆŝĞŶ͕^ŽůďĞƌŐWd͘ ůŐĂůĐŽŶƐƚƌĂŝŶƚƐŽŶĐŽƉĞƉŽĚŐƌĂǌŝŶŐ͘
'ƌŽǁƚŚƐƚĂƚĞ͕ƚŽǆŝĐŝƚǇ͕ ĐĞůůƐŝǌĞ͕ĂŶĚƐĞĂƐŽŶĂƐƌĞŐƵůĂƚŝŶŐĨĂĐƚŽƌƐ͘/^:DĂƌ^Đŝ͘ϭϵϵϱ͖
ϱϮ;ϯͲϰͿ͗ϯϰϳʹϯϱϳ͘
ϲ͘ ^ŵŝƚŚŽŶŝĂŶEĂƚŝŽŶĂůDƵƐĞƵŵŽĨEĂƚƵƌĂů,ŝƐƚŽƌǇ;DĂƌĐŚϭϲ͕ϮϬϭϮͿ͗dŚĞtŽƌůĚŽĨ
ĐŽƉĞƉŽĚƐ͘ǀĂŝůĂďůĞ͗ŚƚƚƉ͗ͬͬŝŶǀĞƌƚĞďƌĂƚĞƐ͘Ɛŝ͘ĞĚƵͬĐŽƉĞƉŽĚͬ͘ĐĐĞƐƐĞĚϭϲĞĐϮϬϭϱ͘
ϳ͘ ,ĂƌĚǇ͕ ͘&ŝƐŚĂŶĚ&ŝƐŚĞƌŝĞƐ͕ŚĂƉƚĞƌƐŽŶtŚĂůĞƐ͕dƵƌƚůĞƐĂŶĚŶŝŵĂůƐŽĨƚŚĞ^ĞĂ&ůŽŽƌ͘ 
>ŽŶĚŽŶ͗ŽůůŝŶƐ͖ϭϵϱϵ͘
ϴ͘ ,Ăŵŵ͕DĞƌŬĞůZ͕^ƉƌŝŶŐĞƌK͕:ƵƌŬŽũĐW͕ DĂŝĞƌ͕WƌĞĐŚƚĞů<͕ĞƚĂů͘ƌĐŚŝƚĞĐƚƵƌĞĂŶĚ
ŵĂƚĞƌŝĂůƉƌŽƉĞƌƚŝĞƐŽĨĚŝĂƚŽŵƐŚĞůůƐƉƌŽǀŝĚĞĞĨĨĞĐƚŝǀĞŵĞĐŚĂŶŝĐĂůƉƌŽƚĞĐƚŝŽŶ͘EĂƚƵƌĞ͘
ϮϬϬϯ͖ϰϮϭ;ϲϵϮϱͿ͗ϴϰϭʹϴϰϯ͘
ϵ͘ tŽůĨĞ's͘ dŚĞĐŚĞŵŝĐĂůĚĞĨĞŶƐĞĞĐŽůŽŐǇŽĨŵĂƌŝŶĞƵŶŝĐĞůůƵůĂƌƉůĂŶŬƚŽŶ͗ĐŽŶƐƚƌĂŝŶƚƐ͕
ŵĞĐŚĂŶŝƐŵƐ͕ĂŶĚŝŵƉĂĐƚƐ͘ŝŽůƵůů͘ϮϬϬϬ͖ϭϵϴ;ϮͿ͗ϮϮϱʹϮϰϰ͘
ϭϬ͘ ĂƚĞƐ^^͘ŽŵŽŝĐͲĂĐŝĚͲƉƌŽĚƵĐŝŶŐĚŝĂƚŽŵƐ͗ĂŶŽƚŚĞƌŐĞŶƵƐĂĚĚĞĚ͊:WŚǇĐŽů͘ϮϬϬϬ͖
ϯϲ;ϲͿ͗ϵϳϴʹϵϴϯ͘
ϭϭ͘ DŽƐ>͘ŽŵŽŝĐĂĐŝĚ͗ĂĨĂƐĐŝŶĂƚŝŶŐŵĂƌŝŶĞƚŽǆŝŶ͘ŶǀŝƌŽŶdŽǆŝĐŽůWŚĂƌŵĂĐŽů͘ϮϬϬϭ͖ϵ;ϯͿ͗ϳϵʹ
ϴϱ͘
ϭϮ͘ WŽŚŶĞƌƚ'͘ŚĞŵŝĐĂůĚĞĨĞŶƐĞƐƚƌĂƚĞŐŝĞƐŽĨŵĂƌŝŶĞŽƌŐĂŶŝƐŵƐ͘dŽƉƵƌƌŚĞŵ͘ϮϬϬϰ͖
Ϯϯϵ͗ϭϳϵʹϮϭϵ͘
ϭϯ͘ ^ĐŚǁĂƌƚǌZ͕WŽƵůŝŶZy͕DŽũŝďE͕<ƵďĂŶĞŬ:͘ŚĞŵŝĐĂůĞĐŽůŽŐǇŽĨŵĂƌŝŶĞƉůĂŶŬƚŽŶ͘EĂƚ
WƌŽĚZĞƉ͘ϮϬϭϲ͖ĚŽŝ͗ϭϬ͘ϭϬϯϵͬϲEWϬϬϬϭϱ<͘
ϭϰ͘ ŝŵŵĞƌZ<͕&ĞƌƌĞƌZW͘ EĞƵƌŽĞĐŽůŽŐǇ͕ ĐŚĞŵŝĐĂůĚĞĨĞŶƐĞ͕ĂŶĚƚŚĞŬĞǇƐƚŽŶĞƐƉĞĐŝĞƐĐŽŶĐĞƉƚ͘
dŚĞŝŽůŽŐŝĐĂůƵůůĞƚŝŶ͘ϮϬϬϳ͖Ϯϭϯ;ϯͿ͗ϮϬϴʹϮϮϱ͘
ϭϱ͘ dĂŵŵŝůĞŚƚŽ͕EŝĞůƐĞŶd'͕<ƌŽĐŬ͕DƆůůĞƌ&͕ >ƵŶĚŚŽůŵE͘/ŶĚƵĐƚŝŽŶŽĨĚŽŵŽŝĐĂĐŝĚ
ƉƌŽĚƵĐƚŝŽŶŝŶƚŚĞƚŽǆŝĐĚŝĂƚŽŵWƐĞƵĚŽͲŶŝƚǌƐĐŚŝĂƐĞƌŝĂƚĂďǇĐĂůĂŶŽŝĚĐŽƉĞƉŽĚƐ͘ƋƵĂƚ
dŽǆŝĐŽů͘ϮϬϭϱ͖ϭϱϵ͗ϱϮͲϲϭ͘
ϭϲ͘ ^ĞůĂŶĚĞƌ͕dŚŽƌW͕ dŽƚŚ'͕WĂǀŝĂ,͘ŽƉĞƉŽĚƐŝŶĚƵĐĞƉĂƌĂůǇƚŝĐƐŚĞůůĨŝƐŚƚŽǆŝŶƉƌŽĚƵĐƚŝŽŶŝŶ
ŵĂƌŝŶĞĚŝŶŽĨůĂŐĞůůĂƚĞƐ͘WƌŽĐZŽǇ^ŽĐ͘ϮϬϬϲ͖Ϯϳϯ;ϭϱϵϰͿ͗ϭϲϳϯʹϭϲϴϬ͘
ϭϳ͘ tŽůĨĞ's͕^ƚĞŝŶŬĞD͕<ŝƌƐƚ'K͘'ƌĂǌŝŶŐͲĂĐƚŝǀĂƚĞĚĐŚĞŵŝĐĂůĚĞĨĞŶĐĞŝŶĂƵŶŝĐĞůůƵůĂƌŵĂƌŝŶĞ
ĂůŐĂ͘EĂƚƵƌĞ͘ϭϵϵϳ͖ϯϴϳ;ϲϲϯϲͿ͗ϴϵϰʹϴϵϳ͘
ϭϴ͘ <ĂƚŚƌǇŶ>s͕>ĞƚŝƐĞd,͘ŝŵĞƚŚǇůƐƵůĨŝĚĞƌĞůĞĂƐĞĚƵƌŝŶŐŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞŐƌĂǌŝŶŐĂŶĚŝƚƐ
ƌŽůĞĂƐĂŶĂĐƚŝǀĂƚĞĚĐŚĞŵŝĐĂůĚĞĨĞŶƐĞ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ϮϬϬϯ͖ϮϱϬ͗ϭϳϱʹϭϴϭ͘
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ϭϵ͘ WŽŚŶĞƌƚ'͘WŚŽƐƉŚŽůŝƉĂƐĞϮĂĐƚŝǀŝƚǇƚƌŝŐŐĞƌƐƚŚĞǁŽƵŶĚͲĂĐƚŝǀĂƚĞĚĐŚĞŵŝĐĂůĚĞĨĞŶƐĞŝŶƚŚĞ
ĚŝĂƚŽŵdŚĂůĂƐƐŝŽƐŝƌĂƌŽƚƵůĂ͘WůĂŶƚWŚǇƐŝŽů͘ϮϬϬϮ͖ϭϮϵ;ϭͿ͗ϭϬϯʹϭϭϭ͘
ϮϬ͘ WŽŚŶĞƌƚ'͘tŽƵŶĚͲĂĐƚŝǀĂƚĞĚĐŚĞŵŝĐĂůĚĞĨĞŶƐĞŝŶƵŶŝĐĞůůƵůĂƌƉůĂŶŬƚŽŶŝĐĂůŐĂĞ͘ŶŐĞǁ
ŚĞŵ/ŶƚĚ͘ϮϬϬϬ͖ϯϵ;ϮϯͿ͗ϰϯϱϮʹϰϯϱϰ͘
Ϯϭ͘ /ĂŶŽƌĂ͕DŝƌĂůƚŽ͘dŽǆŝŐĞŶŝĐĞĨĨĞĐƚƐŽĨĚŝĂƚŽŵƐŽŶŐƌĂǌĞƌƐ͕ƉŚǇƚŽƉůĂŶŬƚŽŶĂŶĚŽƚŚĞƌ
ŵŝĐƌŽďĞƐ͗ĂƌĞǀŝĞǁ͘ĐŽƚŽǆŝĐŽůŽŐǇ͘ϮϬϭϬ͖ϭϵ;ϯͿ͗ϰϵϯʹϱϭϭ͘
ϮϮ͘ DŝƌĂůƚŽ͕ĂƌŽŶĞ'͕ZŽŵĂŶŽ'͕WŽƵůĞƚ^͕/ĂŶŽƌĂ͕ZƵƐƐŽ'>͕ĞƚĂů͘dŚĞŝŶƐŝĚŝŽƵƐĞĨĨĞĐƚ
ŽĨĚŝĂƚŽŵƐŽŶĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶ͘EĂƚƵƌĞ͘ϭϵϵϵ͖ϰϬϮ;ϲϳϱϴͿ͗ϭϳϯʹϭϳϲ͘
Ϯϯ͘ WŽŚŶĞƌƚ'͕>ƵŵŝŶĞĂƵK͕ƵĞĨĨ͕ĚŽůƉŚ^͕ŽƌĚĞǀĂŶƚ͕>ĂŶŐĞD͕ĞƚĂů͘ƌĞǀŽůĂƚŝůĞ
ƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĨƌŽŵĚŝĂƚŽŵƐƚŚĞŵĂŝŶůŝŶĞŽĨĐŚĞŵŝĐĂůĚĞĨĞŶĐĞĂŐĂŝŶƐƚĐŽƉĞƉŽĚƐ͍
DĂƌĐŽůWƌŽŐ^Ğƌ͘ϮϬϬϮ͖Ϯϰϱ;ϯϯʹϰϱͿ͘
Ϯϰ͘ ĂƌƚƵĂů͕ƌĂŶĚŝĂͲ'ŽƌŽƐƚŝĚŝE͕ſǌĂƌ͕DŽƌŝůůŽͲ'ĂƌĐşĂ^͕KƌƚĞŐĂD͕sŝĚĂůD͕ĞƚĂů͘
WŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĨƌŽŵůĂƌŐĞƉŚǇƚŽƉůĂŶŬƚŽŶŽĨƚŚĞƚůĂŶƚŝĐKĐĞĂŶƐƵƌĨĂĐĞ;ϰϮΣE
ƚŽϯϯΣ^Ϳ͘DĂƌƌƵŐƐ͘ϮϬϭϰ͖ϭϮ;ϮͿ͗ϲϴϮʹϲϵϵ͘
Ϯϱ͘ sŝĚŽƵĚĞǌ͕ĂƐŽƚƚŝZ͕ĂƐƚŝĂŶŝŶŝD͕WŽŚŶĞƌƚ'͘YƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĚŝƐƐŽůǀĞĚĂŶĚƉĂƌƚŝĐƵůĂƚĞ
ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŝŶƚŚĞĚƌŝĂƚŝĐ^ĞĂ͘DĂƌƌƵŐƐ͘ϮϬϭϭ͖ϵ;ϰͿ͗ϱϬϬʹϱϭϯ͘
Ϯϲ͘ tŝĐŚĂƌĚd͕ WŽƵůĞƚ^͕,ĂůƐďĂŶĚͲ>ĞŶŬ͕ůďĂŝŶĂ͕,ĂƌƌŝƐZ͕>ŝƵ͕ĞƚĂů͘^ƵƌǀĞǇŽĨƚŚĞ
ĐŚĞŵŝĐĂůĚĞĨĞŶĐĞƉŽƚĞŶƚŝĂůŽĨĚŝĂƚŽŵƐ͗^ĐƌĞĞŶŝŶŐŽĨĨŝĨƚǇƐƉĞĐŝĞƐĨŽƌɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐ͘:ŚĞŵĐŽů͘ϮϬϬϱ͖ϯϭ;ϰͿ͗ϵϰϵʹϵϱϴ͘
Ϯϳ͘ tĞŶĚĞůd͕ :ƺƚƚŶĞƌ&͘ >ŝƉŽǆǇŐĞŶĂƐĞͲŵĞĚŝĂƚĞĚĨŽƌŵĂƚŝŽŶŽĨŚǇĚƌŽĐĂƌďŽŶƐĂŶĚƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐŝŶĨƌĞƐŚǁĂƚĞƌĚŝĂƚŽŵƐ͘WŚǇƚŽĐŚĞŵ͘ϭϵϵϲ͖ϰϭ;ϲͿ͗ϭϰϰϱʹϭϰϰϵ͘
Ϯϴ͘ ,ĂŶƐĞŶ͕ŝůĞƌƚƐĞŶ,͘ŽƚŚĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐƉƌŽĚƵĐĞĚďǇWŚĂĞŽĐǇƐƚŝƐ
ƉŽƵĐŚĞƚŝŝ;,ĂƌŝŽƚͿ>ĂŐĞƌŚĞŝŵŝŶĨůƵĞŶĐĞĚŝĂƚŽŵŐƌŽǁƚŚĚƵƌŝŶŐƚŚĞƐƉƌŝŶŐďůŽŽŵŝŶ
EŽƌƚŚĞƌŶEŽƌǁĂǇ͍:WůĂŶŬƚŽŶZĞƐ͘ϮϬϬϳ͖Ϯϵ;ϭͿ͗ϴϳʹϵϲ͘
Ϯϵ͘ ůƐƵĨǇĂŶŝd͕ ŶŐĞůĞŶ,͕ŝĞŬŵĂŶŶK͕<ƵĞŐůĞƌ^͕tŝĐŚĂƌĚd͘ WƌĞǀĂůĞŶĐĞĂŶĚŵĞĐŚĂŶŝƐŵ
ŽĨƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐƉƌŽĚƵĐƚŝŽŶŝŶƚŚĞŐƌĞĞŶƚŝĚĞĨŽƌŵŝŶŐŵĂĐƌŽĂůŐĂůŐĞŶƵƐhůǀĂ
;hůǀĂůĞƐ͕ŚůŽƌŽƉŚǇƚĂͿ͘ŚĞŵWŚǇƐ>ŝƉŝĚƐ͘ϮϬϭϰKĐƚ͖ϭϴϯ͗ϭϬϬʹϭϬϵ͘
ϯϬ͘ ŬĂŬĂďĞz͕ tĂƐŚŝǌƵ<͕DĂƚƐƵŝ<͕<ĂũŝǁĂƌĂd͘ ŽŶĐŝƐĞƐǇŶƚŚĞƐŝƐŽĨ;ϴ͕ϭϭ͕ϭϰͿͲϴ͕ϭϭ͕ϭϰͲ
ŚĞƉƚĂĚĞĐĂƚƌŝĞŶĂů͕;ϳ͕ϭϬ͕ϭϯͿͲϳ͕ϭϬ͕ϭϯͲŚĞǆĂĚĞĐĂƚƌŝĞŶĂů͕ĂŶĚ;ϴ͕ϭϭͿͲϴ͕ϭϭͲ
ŚĞƉƚĂĚĞĐĂĚŝĞŶĂů͕ĐŽŵƉŽŶĞŶƚƐŽĨƚŚĞĞƐƐĞŶƚŝĂůŽŝůŽĨŵĂƌŝŶĞŐƌĞĞŶĂůŐĂhůǀĂƉĞƌƚƵƐĂ͘
ŝŽƐĐŝŝŽƚĞĐŚŶŽůŝŽĐŚĞŵ͘ϮϬϬϱ͖ϲϵ;ϳͿ͗ϭϯϰϴʹϭϯϱϮ͘
ϯϭ͘ ƌŽŝƐŝĞƌ͕ZĞŵƉƚD͕WŽŚŶĞƌƚ'͘^ƵƌǀĞǇŽĨǀŽůĂƚŝůĞŽǆǇůŝƉŝŶƐĂŶĚƚŚĞŝƌďŝŽƐǇŶƚŚĞƚŝĐ
ƉƌĞĐƵƌƐŽƌƐŝŶďƌǇŽƉŚǇƚĞƐ͘WŚǇƚŽĐŚĞŵŝƐƚƌǇ͘ϮϬϭϬ͖ϳϭ;ϱʹϲͿ͗ϱϳϰʹϱϴϬ͘
ϯϮ͘ WŽŶĐĞĞ>ĞſŶ/͕,ĂŵďĞƌŐD͕ĂƐƚƌĞƐĂŶĂ͘KǆǇůŝƉŝŶƐŝŶŵŽƐƐĚĞǀĞůŽƉŵĞŶƚĂŶĚĚĞĨĞŶƐĞ͘
&ƌŽŶƚŝĞƌƐŝŶWůĂŶƚ^ĐŝĞŶĐĞ͘ϮϬϭϱ͖ϲ͗ϰϴϯ͘
ϯϯ͘ ŽŽƐĨĞůĚ:͕sŝƚǌƚŚƵŵK'͘hŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŝĚĞŶƚŝĨŝĐĂƚŝŽŶĨƌŽŵŐƌĞĞŶĐŽĨĨĞĞ͘:&ŽŽĚ
^Đŝ͘ϭϵϵϱ͖ϲϬ;ϱͿ͗ϭϬϵϮʹϭϬϵϲ͘
ϯϰ͘ DŽƐŚŽŶĂƐD'͕^ŚĂǁW͘/ƐŽůĂƚŝŽŶŽĨƚƌĂŶƐ͕ƚƌĂŶƐͲϮ͕ϰͲĚĞĐĂĚŝĞŶĂůĂŶĚŝŶƚĞƌŵĞĚĞŽůĨƌŽŵ
ĐŽůĚͲƉƌĞƐƐĞĚĐŝƚƌƵƐŽŝůƐ͘:ŐƌŝĐ&ŽŽĚŚĞŵ͘ϭϵϳϵ͖Ϯϳ;ϭͿ͗ϮϭϬͲϮϭϭ͘
ϯϱ͘ ŶĚƌŝĂŶĂƌŝƐŽŶZͲ,͕ZĂďŝŶŽǀŝƚĐŚͲŚĂďůĞ,͕ĞŶĞǇƚŽƵƚ:>͘KǆŽĚŝĞŶĞĨŽƌŵĂƚŝŽŶĚƵƌŝŶŐƚŚĞ
sŝĐŝĂƐĂƚŝǀĂůŝƉŽǆǇŐĞŶĂƐĞͲĐĂƚĂůǇǌĞĚƌĞĂĐƚŝŽŶ͗KĐĐƵƌƌĞŶĐĞŽĨĚŝŽǆǇŐĞŶĂƐĞĂŶĚĨĂƚƚǇĂĐŝĚ
ůǇĂƐĞĂĐƚŝǀŝƚŝĞƐĂƐƐŽĐŝĂƚĞĚŝŶĂƐŝŶŐůĞƉƌŽƚĞŝŶ͘ŝŽĐŚĞŵŝŽƉŚǇƐZĞƐŽŵŵƵŶ͘ϭϵϵϭ͖
ϭϴϬ;ϮͿ͗ϭϬϬϮͲϭϬϬϵ͘
ϯϲ͘ ŽĞǀĠ:Ͳ>͕'ĨĞůůĞƌ,͕W͘ ^ĐŚůƵŶĞŐŐĞƌh͕&ƌĂŶĐŬĞt͘dŚĞƐĞĐƌĞƚŝŽŶŽĨƚŚĞǀĞŶƚƌĂůŐůĂŶĚƐŝŶ
,ŽƉůŽĐĂŵƉĂƐĂǁĨůǇůĂƌǀĂĞ͘ŝŽĐŚĞŵ^ǇƐƚĐŽů͘ϭϵϵϳ͖Ϯϱ;ϯͿ͗ϭϵϱʹϮϬϭ͘
ϯϳ͘ ŚĞŶŐ>͕ZŽƵƐƐŝƐs͘ ^ĞǆĂƚƚƌĂĐƚĂŶƚŝŶƚŚĞŵĂƌŝŶĞŝŶƐĞĐƚdƌŽĐŚŽƉƵƐƉůƵŵďĞƵƐ;,ĞƚĞƌŽƉƚĞƌĂ͗
sĞůŝŝĚĂĞͿ͗ĂƉƌĞůŝŵŝŶĂƌǇƌĞƉŽƌƚ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ϭϵϵϴ͖ϭϳϬ͗ϴϯʹϮϴϲ͘
5()(5(1&(6 


ϯϴ͘ 'ůĂƐŐŽǁt͕,ĂƌƌŝƐdD͕ƌĂƐŚZ͘ƐŚŽƌƚͲĐŚĂŝŶĂůĚĞŚǇĚĞŝƐĂŵĂũŽƌůŝƉŽǆǇŐĞŶĂƐĞƉƌŽĚƵĐƚ
ŝŶĂƌĂĐŚŝĚŽŶŝĐĂĐŝĚͲƐƚŝŵƵůĂƚĞĚƉŽƌĐŝŶĞůĞƵŬŽĐǇƚĞƐ͘:ŝŽůŚĞŵ͘ϭϵϴϲ͖Ϯϲϭ;ϭͿ͗ϮϬϬʹϮϬϰ͘
ϯϵ͘ ^ĐŚŝĞďĞƌůĞW͕ 'ƌŽƐĐŚt͘WŽƚĞŶƚŽĚŽƌĂŶƚƐŽĨƚŚĞǁŚĞĂƚďƌĞĂĚĐƌƵŵďĚŝĨĨĞƌĞŶĐĞƐƚŽƚŚĞ
ĐƌƵƐƚĂŶĚĞĨĨĞĐƚŽĨĂůŽŶŐĞƌĚŽƵŐŚĨĞƌŵĞŶƚĂƚŝŽŶ͘Ƶƌ&ŽŽĚZĞƐdĞĐŚŶŽů͘ϭϵϵϭ͖ϭϵϮ;ϮͿ͗ϭϯϬʹ
ϭϯϱ͘
ϰϬ͘ zŽƐŚŝǁĂd͕ DŽƌŝŵŽƚŽ<͕^ĂŬĂŵŽƚŽ<͕/ƐŚŝŬĂǁĂz͕ dŽŬŝƚĂD͕DŽƌŝƚĂD͘sŽůĂƚŝůĞĐŽŵƉŽƵŶĚƐ
ŽĨĨŝƐŚǇŽĚŽƌŝŶƐĂƌĚŝŶĞďǇƐŝŵƵůƚĂŶĞŽƵƐĚŝƐƚŝůůĂƚŝŽŶĂŶĚĞǆƚƌĂĐƚŝŽŶƵŶĚĞƌƌĞĚƵĐĞĚ
ƉƌĞƐƐƵƌĞ͘EŝƉƉŽŶ^ƵŝƐĂŶ'ĂŬŬĂŝƐŚŝ͘ϭϵϵϳ͖ϲϯ;ϮͿ͗ϮϮϮʹϮϯϬ͘
ϰϭ͘ <ĞƌůĞƌ:͕'ƌŽƐĐŚt͘ŚĂƌĂĐƚĞƌŝŵƉĂĐƚŽĚŽƌĂŶƚƐŽĨďŽŝůĞĚĐŚŝĐŬĞŶ͗ĐŚĂŶŐĞƐĚƵƌŝŶŐ
ƌĞĨƌŝŐĞƌĂƚĞĚƐƚŽƌĂŐĞĂŶĚƌĞŚĞĂƚŝŶŐ͘Ƶƌ&ŽŽĚZĞƐdĞĐŚŶŽů͘ϭϵϵϳ͖ϮϬϱ;ϯͿ͗ϮϯϮʹϮϯϴ͘
ϰϮ͘ ŚĂŶŐ>t͕>ŽtͲ^͕>ŝŶW͘ dƌĂŶƐ͕ƚƌĂŶƐͲϮ͕ϰͲĚĞĐĂĚŝĞŶĂů͕ĂƉƌŽĚƵĐƚĨŽƵŶĚŝŶĐŽŽŬŝŶŐŽŝůĨƵŵĞƐ͕
ŝŶĚƵĐĞƐĐĞůůƉƌŽůŝĨĞƌĂƚŝŽŶĂŶĚĐǇƚŽŬŝŶĞƉƌŽĚƵĐƚŝŽŶĚƵĞƚŽƌĞĂĐƚŝǀĞŽǆǇŐĞŶƐƉĞĐŝĞƐŝŶ
ŚƵŵĂŶďƌŽŶĐŚŝĂůĞƉŝƚŚĞůŝĂůĐĞůůƐ͘dŽǆŝĐŽů^Đŝ͘ϮϬϬϱ͖ϴϳ;ϮͿ͗ϯϯϳʹϯϰϯ͘
ϰϯ͘ WŽŚŶĞƌƚ'͘ŝĂƚŽŵͬĐŽƉĞƉŽĚŝŶƚĞƌĂĐƚŝŽŶƐŝŶƉůĂŶŬƚŽŶ͗dŚĞŝŶĚŝƌĞĐƚĐŚĞŵŝĐĂůĚĞĨĞŶƐĞŽĨ
ƵŶŝĐĞůůƵůĂƌĂůŐĂĞ͘ŚĞŵŝŽŚĞŵ͘ϮϬϬϱ͖ϲ͗ϭʹϭϰ͘
ϰϰ͘ tŝĐŚĂƌĚd͕ 'ĞƌĞĐŚƚ͕ŽĞƌƐŵĂD͕WŽƵůĞƚ^͕tŝůƚƐŚŝƌĞ<͕WŽŚŶĞƌƚ'͘>ŝƉŝĚĂŶĚĨĂƚƚǇĂĐŝĚ
ĐŽŵƉŽƐŝƚŝŽŶŽĨĚŝĂƚŽŵƐƌĞǀŝƐŝƚĞĚ͗ZĂƉŝĚǁŽƵŶĚͲĂĐƚŝǀĂƚĞĚĐŚĂŶŐĞŽĨĨŽŽĚƋƵĂůŝƚǇ
ƉĂƌĂŵĞƚĞƌƐŝŶĨůƵĞŶĐĞƐŚĞƌďŝǀŽƌŽƵƐĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝǀĞƐƵĐĐĞƐƐ͘ŚĞŵŝŽŚĞŵ͘ϮϬϬϳ͖
ϴ;ϭϬͿ͗ϭϭϰϲʹϭϭϱϯ͘
ϰϱ͘ &ŽŶƚĂŶĂ͕ĚΖ/ƉƉŽůŝƚŽ'͕ƵƚŝŐŶĂŶŽ͕ZŽŵĂŶŽ'͕>ĂŵĂƌŝE͕DĂƐƐĂ'ĂůůƵĐĐŝ͕ĞƚĂů͘>KyͲ
ŝŶĚƵĐĞĚůŝƉŝĚƉĞƌŽǆŝĚĂƚŝŽŶŵĞĐŚĂŶŝƐŵƌĞƐƉŽŶƐŝďůĞĨŽƌƚŚĞĚĞƚƌŝŵĞŶƚĂůĞĨĨĞĐƚŽĨŵĂƌŝŶĞ
ĚŝĂƚŽŵƐŽŶǌŽŽƉůĂŶŬƚŽŶŐƌĂǌĞƌƐ͘ŚĞŵŝŽŚĞŵ͘ϮϬϬϳ͖ϴ;ϭϱͿ͗ϭϴϭϬʹϭϴϭϴ͘
ϰϲ͘ ĚΖ/ƉƉŽůŝƚŽ'͕dƵĐĐŝ^͕ƵƚŝŐŶĂŶŽ͕ZŽŵĂŶŽ'͕ŝŵŝŶŽ'͕DŝƌĂůƚŽ͕ĞƚĂů͘dŚĞƌŽůĞŽĨ
ĐŽŵƉůĞǆůŝƉŝĚƐŝŶƚŚĞƐǇŶƚŚĞƐŝƐŽĨďŝŽĂĐƚŝǀĞĂůĚĞŚǇĚĞƐŽĨƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂ
ĐŽƐƚĂƚƵŵ͘DŽůĞĐƵůĂƌĂŶĚĐĞůůďŝŽůŽŐǇŽĨůŝƉŝĚƐ͘ϮϬϬϰ͖ϭϲϴϲ;ϭʹϮͿ͗ϭϬϬʹϭϬϳ͘
ϰϳ͘ ĚΖ/ƉƉŽůŝƚŽ'͕ZŽŵĂŶŽ'͕ĂƌƵƐŽd͕ ^ƉŝŶĞůůĂ͕ŝŵŝŶŽ'͕&ŽŶƚĂŶĂ͘WƌŽĚƵĐƚŝŽŶŽĨ
ŽĐƚĂĚŝĞŶĂůŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂĐŽƐƚĂƚƵŵ͘KƌŐ>Ğƚƚ͘ϮϬϬϯ͖ϱ;ϲͿ͗ϴϴϱʹϴϴϳ͘
ϰϴ͘ ĚΖ/ƉƉŽůŝƚŽ'͕dƵĐĐŝ^͕ZŽŵĂŶŽ'͕ŝŵŝŶŽ'͕&ŽŶƚĂŶĂ͘ŝŽƐǇŶƚŚĞƚŝĐŝŶƚĞƌŵĞĚŝĂƚĞƐĂŶĚ
ƐƚĞƌĞŽĐŚĞŵŝĐĂůĂƐƉĞĐƚƐŽĨĂůĚĞŚǇĚĞďŝŽƐǇŶƚŚĞƐŝƐŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵdŚĂůĂƐƐŝŽƐŝƌĂ
ƌŽƚƵůĂ͘WŚǇƚŽĐŚĞŵŝƐƚƌǇϮϬϬϲ͖ϲϳ;ϯͿ͗ϯϭϰͲϯϮϮ͘
ϰϵ͘ WŽŚŶĞƌƚ'͕ĚŽůƉŚ^͕tŝĐŚĂƌĚd͘ ^ŚŽƌƚƐǇŶƚŚĞƐŝƐŽĨůĂďĞůĞĚĂŶĚƵŶůĂďĞůĞĚϲ͕ϵ͕ϭϮ͕ϭϱͲ
ŚĞǆĂĚĞĐĂƚĞƚƌĂĞŶŽŝĐĂĐŝĚĂƐŵĞƚĂďŽůŝĐƉƌŽďĞƐĨŽƌďŝŽƐǇŶƚŚĞƚŝĐƐƚƵĚŝĞƐŽŶĚŝĂƚŽŵƐ͘ŚĞŵ
WŚǇƐ>ŝƉŝĚƐ͘ϮϬϬϰ͖ϭϯϭ͗ϭϱϵʹϭϲϲ͘
ϱϬ͘ ^ƉŝƚĞůůĞƌ͕^ƉŝƚĞůůĞƌ'͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŽǆŝĐϮ͕ϰͲĚĞĐĂĚŝĞŶĂůŝŶŽǆŝĚŝǌĞĚ͕ůŽǁͲĚĞŶƐŝƚǇ
ůŝƉŽƉƌŽƚĞŝŶďǇƐŽůŝĚͲƉŚĂƐĞŵŝĐƌŽĞǆƚƌĂĐƚŝŽŶ͘ŶŐĞǁŚĞŵ/ŶƚĚ͘ϮϬϬϬ͖ϯϵ;ϯͿ͗ϱϴϯʹϱϴϱ͘
ϱϭ͘ ĚŽůƉŚ^͕WŽƵůĞƚ^͕WŽŚŶĞƌƚ'͘^ǇŶƚŚĞƐŝƐĂŶĚďŝŽůŽŐŝĐĂůĂĐƚŝǀŝƚǇŽĨDE͕J͕GͲƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐĨƌŽŵĚŝĂƚŽŵƐ͘dĞƚƌĂŚĞĚƌŽŶ͘ϮϬϬϯ͖ϱϵ;ϭϳͿ͗ϯϬϬϯʹϯϬϬϴ͘
ϱϮ͘ ƵƚŝŐŶĂŶŽ͕ĚΖ/ƉƉŽůŝƚŽ'͕ZŽŵĂŶŽ'͕>ĂŵĂƌŝE͕ŝŵŝŶŽ'͕&ĞďďƌĂŝŽ&͕ ĞƚĂů͘ŚůŽƌŽƉůĂƐƚŝĐ
ŐůǇĐŽůŝƉŝĚƐĨƵĞůĂůĚĞŚǇĚĞďŝŽƐǇŶƚŚĞƐŝƐŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵdŚĂůĂƐƐŝŽƐŝƌĂƌŽƚƵůĂ͘
ŚĞŵŝŽŚĞŵ͘ϮϬϬϲ͖ϳ;ϯͿ͗ϰϱϬʹϰϱϲ͘
ϱϯ͘ ĂƌŽĨƐŬǇ͕WŽŚŶĞƌƚ'͘ŝŽƐǇŶƚŚĞƐŝƐŽĨƉŽůǇƵŶƐĂƚƵƌĂƚĞĚƐŚŽƌƚĐŚĂŝŶĂůĚĞŚǇĚĞƐŝŶƚŚĞ
ĚŝĂƚŽŵdŚĂůĂƐƐŝŽƐŝƌĂƌŽƚƵůĂ͘KƌŐ>Ğƚƚ͘ϮϬϬϳ͖ϵ;ϲͿ͗ϭϬϭϳʹϭϬϮϬ͘
ϱϰ͘ tŝĐŚĂƌĚd͕ WŽŚŶĞƌƚ'͘&ŽƌŵĂƚŝŽŶŽĨŚĂůŽŐĞŶĂƚĞĚŵĞĚŝƵŵĐŚĂŝŶŚǇĚƌŽĐĂƌďŽŶƐďǇĂ
ůŝƉŽǆǇŐĞŶĂƐĞͬŚǇĚƌŽƉĞƌŽǆŝĚĞŚĂůŽůǇĂƐĞͲŵĞĚŝĂƚĞĚƚƌĂŶƐĨŽƌŵĂƚŝŽŶŝŶƉůĂŶŬƚŽŶŝĐŵŝĐƌŽĂůŐĂĞ͘
:ŵŚĞŵ^ŽĐ͘ϮϬϬϲ͖ϭϮϴ;ϮϮͿ͗ϳϭϭϰʹϳϭϭϱ͘
ϱϱ͘ ĂůĚǁĞůů'͘dŚĞŝŶĨůƵĞŶĐĞŽĨďŝŽĂĐƚŝǀĞŽǆǇůŝƉŝŶƐĨƌŽŵŵĂƌŝŶĞĚŝĂƚŽŵƐŽŶŝŶǀĞƌƚĞďƌĂƚĞ
ƌĞƉƌŽĚƵĐƚŝŽŶĂŶĚĚĞǀĞůŽƉŵĞŶƚ͘DĂƌƌƵŐƐ͘ϮϬϬϵ͖ϳ;ϯͿ͗ϯϲϳʹϰϬϬ͘
 5()(5(1&(6
 

ϱϲ͘ /ĂŶŽƌĂ͕DŝƌĂůƚŽ͕WŽƵůĞƚ^͕ĂƌŽƚĞŶƵƚŽz͕ ƵƚƚŝŶŽ/͕ZŽŵĂŶŽ'͕ĞƚĂů͘ůĚĞŚǇĚĞ
ƐƵƉƉƌĞƐƐŝŽŶŽĨĐŽƉĞƉŽĚƌĞĐƌƵŝƚŵĞŶƚŝŶďůŽŽŵƐŽĨĂƵďŝƋƵŝƚŽƵƐƉůĂŶŬƚŽŶŝĐĚŝĂƚŽŵ͘EĂƚƵƌĞ͘
ϮϬϬϰ͖ϰϮϵ;ϲϵϵϬͿ͗ϰϬϯʹϰϬϳ͘
ϱϳ͘ >ĞĨůĂŝǀĞ:͕dĞŶͲ,ĂŐĞ>͘ŚĞŵŝĐĂůŝŶƚĞƌĂĐƚŝŽŶƐŝŶĚŝĂƚŽŵƐ͗ƌŽůĞŽĨƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ
ĂŶĚƉƌĞĐƵƌƐŽƌƐ͘EĞǁWŚǇƚŽů͘ϮϬϬϵ͖ϭϴϰ;ϰͿ͗ϳϵϰʹϴϬϱ͘
ϱϴ͘ ĂŶ^͕ƵƌŶƐ͕ĂƐƚĞů:͕ŚĂƵĚƌŽŶz͕ ŚƌŝƐƚŽƵ͕ƐĐƌŝďĂŶŽZ͕ĞƚĂů͘dŚĞƉĂƌĂĚŽǆŽĨĚŝĂƚŽŵͲ
ĐŽƉĞƉŽĚŝŶƚĞƌĂĐƚŝŽŶƐ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ϭϵϵϳ͖ϭϱϳ͗ϮϴϳʹϮϵϯ͘
ϱϵ͘ ƵƚƚŝŶŽ/͕ĞZŽƐĂ'͕ĂƌŽƚĞŶƵƚŽz͕ DĂǌǌĞůůĂD͕/ĂŶŽƌĂ͕ƐƉŽƐŝƚŽ&͕ ĞƚĂů͘ůĚĞŚǇĚĞͲ
ĞŶĐĂƉƐƵůĂƚŝŶŐůŝƉŽƐŽŵĞƐŝŵƉĂŝƌŵĂƌŝŶĞŐƌĂǌĞƌƐƵƌǀŝǀŽƌƐŚŝƉ͘:ǆƉŝŽů͘ϮϬϬϴ͖Ϯϭϭ;ϵͿ͗ϭϰϮϲʹ
ϭϰϯϯ͘
ϲϬ͘ ĚŽůƉŚ^͕ĂĐŚ^͕ůŽŶĚĞůD͕ƵĞĨĨ͕DŽƌĞĂƵD͕WŽŚŶĞƌƚ'͕ĞƚĂů͘ǇƚŽƚŽǆŝĐŝƚǇŽĨĚŝĂƚŽŵͲ
ĚĞƌŝǀĞĚŽǆǇůŝƉŝŶƐŝŶŽƌŐĂŶŝƐŵƐďĞůŽŶŐŝŶŐƚŽĚŝĨĨĞƌĞŶƚƉŚǇůĂ͘:ǆƉŝŽů͘ϮϬϬϰ͖
ϮϬϳ;ϭϳͿ͗ϮϵϯϱʹϮϵϰϲ͘
ϲϭ͘ WŽƵůĞƚ^͕tŝĐŚĂƌĚd͕ >ĞĚŽƵǆ:͕>ĞďƌĞƚŽŶ͕DĂƌĐŚĞƚƚŝ:͕ĂŶĐŝĞ͕ĞƚĂů͘/ŶĨůƵĞŶĐĞŽĨ
ĚŝĂƚŽŵƐŽŶĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶ͘/͘&ŝĞůĚĂŶĚůĂďŽƌĂƚŽƌǇŽďƐĞƌǀĂƚŝŽŶƐƌĞůĂƚĞĚƚŽĂůĂŶƵƐ
ŚĞůŐŽůĂŶĚŝĐƵƐĞŐŐƉƌŽĚƵĐƚŝŽŶ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ϮϬϬϲ͖ϯϬϴ͗ϭϮϵʹϭϰϮ͘
ϲϮ͘ tŝĐŚĂƌĚd͕ WŽƵůĞƚ^͕ŽƵůĞƐƚĞŝǆͲ>͕>ĞĚŽƵǆ:͕>ĞďƌĞƚŽŶ͕DĂƌĐŚĞƚƚŝ:͕ĞƚĂů͘/ŶĨůƵĞŶĐĞŽĨ
ĚŝĂƚŽŵƐŽŶĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶ͘//͘hŶĐŽƌƌĞůĂƚĞĚĞĨĨĞĐƚƐŽĨĚŝĂƚŽŵͲĚĞƌŝǀĞĚɲ͕ɴ͕ɶ͕ɷͲ
ƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĂŶĚƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĨĂƚƚǇĂĐŝĚƐŽŶĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐŝŶƚŚĞ
ĨŝĞůĚ͘WƌŽŐKĐĞĂŶŽŐƌ͘ϮϬϬϴ͖ϳϳ;ϭͿ͗ϯϬʹϰϰ͘
ϲϯ͘ :ſŶĂƐĚſƚƚŝƌ^͕Ƶƚǌ:͕<ŽƐŬŝD͕zĞďƌĂ>͕:ĂŬŽďƐĞŶ͕,,͘ǆƚĞŶƐŝǀĞĐƌŽƐƐͲĚŝƐĐŝƉůŝŶĂƌǇĂŶĂůǇƐŝƐ
ŽĨ ďŝŽůŽŐŝĐĂů ĂŶĚ ĐŚĞŵŝĐĂů ĐŽŶƚƌŽů ŽĨ ĂůĂŶƵƐ ĮŶŵĂƌĐŚŝĐƵƐ ƌĞƉƌŽĚƵĐƚŝŽŶ ĚƵƌŝŶŐ ĂŶ
ĂůĚĞŚǇĚĞĨŽƌŵŝŶŐĚŝĂƚŽŵďůŽŽŵŝŶŵĞƐŽĐŽƐŵƐ͘DĂƌŝŽů͘ϮϬϭϭ͖ϭϱϴ;ϵͿ͗ϭϵϰϯʹϭϵϲϯ͘
ϲϰ͘ WŽƵůĞƚ^͕ƵĞĨĨ͕tŝĐŚĂƌĚd͕ DĂƌĐŚĞƚƚŝ:͕ĂŶĐŝĞ͕WŽŚŶĞƌƚ'͘/ŶĨůƵĞŶĐĞŽĨĚŝĂƚŽŵƐŽŶ
ĐŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶ͘///͘ŽŶƐĞƋƵĞŶĐĞƐŽĨĂďŶŽƌŵĂůŽŽĐǇƚĞŵĂƚƵƌĂƚŝŽŶŽŶƌĞƉƌŽĚƵĐƚŝǀĞ
ĨĂĐƚŽƌƐŝŶĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐ͘DĂƌŝŽů͘ϮϬϬϳ͖ϭϱϮ;ϮͿ͗ϰϭϱʹϰϮϴ͘
ϲϱ͘ <ŽƐŬŝD͕tŝĐŚĂƌĚd͕ :ſŶĂƐĚſƚƚŝƌ^͘͞'ŽŽĚ͟ĂŶĚ͞ďĂĚ͟ĚŝĂƚŽŵƐ͗ĚĞǀĞůŽƉŵĞŶƚ͕ŐƌŽǁƚŚĂŶĚ
ũƵǀĞŶŝůĞŵŽƌƚĂůŝƚǇŽĨƚŚĞĐŽƉĞƉŽĚdĞŵŽƌĂůŽŶŐŝĐŽƌŶŝƐŽŶĚŝĂƚŽŵĚŝĞƚƐ͘DĂƌŝŽů͘ϮϬϬϴ͖
ϭϱϰ;ϰͿ͗ϳϭϵʹϳϯϰ͘
ϲϲ͘ >ĂƵƌŝƚĂŶŽ͕ZŽŵĂŶŽ'͕ZŽŶĐĂůůŝs͕ŵŽƌĞƐĂŶŽ͕&ŽŶƚĂŶĂƌŽƐĂ͕ĂƐƚŝĂŶŝŶŝD͕ĞƚĂů͘EĞǁ
ŽǆǇůŝƉŝŶƐƉƌŽĚƵĐĞĚĂƚƚŚĞĞŶĚŽĨĂĚŝĂƚŽŵďůŽŽŵĂŶĚƚŚĞŝƌĞĨĨĞĐƚƐŽŶĐŽƉĞƉŽĚ
ƌĞƉƌŽĚƵĐƚŝǀĞƐƵĐĐĞƐƐĂŶĚŐĞŶĞĞǆƉƌĞƐƐŝŽŶůĞǀĞůƐ͘,ĂƌŵĨƵůůŐĂĞ͘ϮϬϭϲ͖ϱϱ͗ϮϮϭʹϮϮϵ͘
ϲϳ͘ :ſŶĂƐĚſƚƚŝƌ^,͕<ŝƆƌďŽĞd͘ ŽƉĞƉŽĚƌĞĐƌƵŝƚŵĞŶƚĂŶĚĨŽŽĚĐŽŵƉŽƐŝƚŝŽŶ͗ĚŽĚŝĂƚŽŵƐĂĨĨĞĐƚ
ŚĂƚĐŚŝŶŐƐƵĐĐĞƐƐ͍DĂƌŝŽů͘ϭϵϵϲ͖ϭϮϱ;ϰͿ͗ϳϰϯʹϳϱϬ͘
ϲϴ͘ Ƶƚǌ:͕<ŽƐŬŝD͕:ſŶĂƐĚſƚƚŝƌ^,͘ŽƉĞƉŽĚƌĞƉƌŽĚƵĐƚŝŽŶŝƐƵŶĂĨĨĞĐƚĞĚďǇĚŝĂƚŽŵĂůĚĞŚǇĚĞƐ
ŽƌůŝƉŝĚĐŽŵƉŽƐŝƚŝŽŶ͘>ŝŵŶŽůKĐĞĂŶŽŐƌ͘ϮϬϬϴ͖ϱϯ;ϭͿ͗ϮϮϱʹϮϯϱ͘
ϲϵ͘ sŝĚŽƵĚĞǌ͕WŽŚŶĞƌƚ'͘'ƌŽǁƚŚƉŚĂƐĞͲƐƉĞĐŝĨŝĐƌĞůĞĂƐĞŽĨƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐďǇ
ƚŚĞĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ͘:WůĂŶŬƚŽŶZĞƐ͘ϮϬϬϴ͖ϯϬ;ϭϭͿ͗ϭϯϬϱʹϭϯϭϯ͘
ϳϬ͘ sŝĚŽƵĚĞǌ͕EĞũƐƚŐĂĂƌĚ:͕:ĂŬŽďƐĞŶ,,͕WŽŚŶĞƌƚ'͘ǇŶĂŵŝĐƐŽĨĚŝƐƐŽůǀĞĚĂŶĚƉĂƌƚŝĐƵůĂƚĞ
ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŝŶŵĞƐŽĐŽƐŵƐŝŶŽĐƵůĂƚĞĚǁŝƚŚĚŝĨĨĞƌĞŶƚĚĞŶƐŝƚŝĞƐŽĨƚŚĞ
ĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ͘DĂƌƌƵŐƐ͘ϮϬϭϭ͖ϵ;ϯͿ͗ϯϰϱʹϯϱϴ͘
ϳϭ͘ sĂƌĚŝ͕&ŽƌŵŝŐŐŝŶŝ&͕ ĂƐŽƚƚŝZ͕ĞDĂƌƚŝŶŽ͕ZŝďĂůĞƚ&͕ DŝƌĂůƚŽ͕ĞƚĂů͘ƐƚƌĞƐƐ
ƐƵƌǀĞŝůůĂŶĐĞƐǇƐƚĞŵďĂƐĞĚŽŶĐĂůĐŝƵŵĂŶĚŶŝƚƌŝĐŽǆŝĚĞŝŶŵĂƌŝŶĞĚŝĂƚŽŵƐ͘W>Ž^ŝŽů͘ϮϬϬϲ͖
ϰ;ϯͿ͗ϰϭϭʹϰϭϵ͘
ϳϮ͘ ĚΖ/ƉƉŽůŝƚŽ'͕>ĂŵĂƌŝE͕DŽŶƚƌĞƐŽƌD͕ZŽŵĂŶŽ'͕ƵƚŝŐŶĂŶŽ͕'ĞƌĞĐŚƚ͕ĞƚĂů͘ϭϱ^Ͳ
>ŝƉŽǆǇŐĞŶĂƐĞŵĞƚĂďŽůŝƐŵŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵWƐĞƵĚŽͲŶŝƚǌƐĐŚŝĂĚĞůŝĐĂƚŝƐƐŝŵĂ͘dŚĞEĞǁ
WŚǇƚŽůŽŐŝƐƚ͘ϮϬϬϵ͖ϭϴϯ;ϰͿ͗ϭϬϲϰʹϭϬϳϭ͘
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ϳϯ͘ ŝĐŬĞD͕^ĂďĞůŝƐDt͘/ŶĨŽĐŚĞŵŝĐĂůƚĞƌŵŝŶŽůŽŐǇ͗ĂƐĞĚŽŶĐŽƐƚͲďĞŶĞĨŝƚĂŶĂůǇƐŝƐƌĂƚŚĞƌ
ƚŚĂŶŽƌŝŐŝŶŽĨĐŽŵƉŽƵŶĚƐ͍&ƵŶĐƚĐŽů͘ϭϵϴϴ͖Ϯ;ϮͿ͗ϭϯϭʹϭϯϵ͘
ϳϰ͘ ĂƐŽƚƚŝZ͕DĂǌǌĂ^͕ƌƵŶĞƚ͕sĂŶƚƌĞƉŽƚƚĞs͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͘'ƌŽǁƚŚŝŶŚŝďŝƚŝŽŶĂŶĚ
ƚŽǆŝĐŝƚǇŽĨƚŚĞĚŝĂƚŽŵĂůĚĞŚǇĚĞϮͲƚƌĂŶƐ͕ϰͲƚƌĂŶƐͲĚĞĐĂĚŝĞŶĂůŽŶdŚĂůĂƐƐŝŽƐŝƌĂǁĞŝƐƐĨůŽŐŝŝ
;ďĂĐŝůůĂƌŝŽƉŚǇĐĞĂĞͿ:WŚǇĐŽů͘ϮϬϬϱ͖ϰϭ;ϭͿ͗ϳʹϮϬ͘
ϳϱ͘ ZŝďĂůĞƚ&͕ ĞƌŐĞƐ:͕/ĂŶŽƌĂ͕ĂƐŽƚƚŝZ͘'ƌŽǁƚŚŝŶŚŝďŝƚŝŽŶŽĨĐƵůƚƵƌĞĚŵĂƌŝŶĞ
ƉŚǇƚŽƉůĂŶŬƚŽŶďǇƚŽǆŝĐĂůŐĂůͲĚĞƌŝǀĞĚƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͘ƋƵĂƚdŽǆŝĐŽů͘ϮϬϬϳ͖
ϴϱ;ϯͿ͗ϮϭϵʹϮϮϳ͘
ϳϲ͘ ZŝďĂůĞƚ&͕ /ŶƚĞƌƚĂŐůŝĂ>͕>ĞďĂƌŽŶW͕ ĂƐŽƚƚŝZ͘ŝĨĨĞƌĞŶƚŝĂůĞĨĨĞĐƚŽĨƚŚƌĞĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐŽŶŵĂƌŝŶĞďĂĐƚĞƌŝĂůŝƐŽůĂƚĞƐ͘ƋƵĂƚdŽǆŝĐŽů͘ϮϬϬϴ͖ϴϲ;ϮͿ͗ϮϰϵʹϮϱϱ͘
ϳϳ͘ >ĞĞ^͕WĂƌŬz^͘ZŽůĞŽĨůŝƉŝĚƉĞƌŽǆŝĚĂƚŝŽŶͲĚĞƌŝǀĞĚɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŝŶǀĂƐĐƵůĂƌ
ĚǇƐĨƵŶĐƚŝŽŶ͘KǆŝĚDĞĚĞůů>ŽŶŐĞǀ͘ϮϬϭϯ͖ĚŽŝ͗ϭϬ͘ϭϭϱϱͬϮϬϭϯͬϲϮϵϬϮϴ͘
ϳϴ͘ :ĂĐŽďƐd͕ DĂƌŶĞƚƚ>:͘^ǇƐƚĞŵƐĂŶĂůǇƐŝƐŽĨƉƌŽƚĞŝŶŵŽĚŝĨŝĐĂƚŝŽŶĂŶĚĐĞůůƵůĂƌƌĞƐƉŽŶƐĞƐ
ŝŶĚƵĐĞĚďǇĞůĞĐƚƌŽƉŚŝůĞƐƚƌĞƐƐ͘ĐĐŚĞŵZĞƐ͘ϮϬϭϬ͖ϰϯ;ϱͿ͗ϲϳϯʹϲϴϯ͘
ϳϵ͘ ^ĐŚǁƂďĞů:,͕<ŽůĞǀĂz<͕ŶŽĐŚ^:͕ĂũŽƚ&͕ ,ĞǁŝƚƚD͕DĂĚĚĞŶ:͕ĞƚĂů͘DĞĂƐƵƌĞŵĞŶƚĂŶĚ
ĞƐƚŝŵĂƚŝŽŶŽĨĞůĞĐƚƌŽƉŚŝůŝĐƌĞĂĐƚŝǀŝƚǇĨŽƌƉƌĞĚŝĐƚŝǀĞƚŽǆŝĐŽůŽŐǇ͘ ŚĞŵZĞǀ͘ϮϬϭϭ͖
ϭϭϭ;ϰͿ͗ϮϱϲϮʹϮϱϵϲ͘
ϴϬ͘ ƂŚŵĞ͕dŚĂĞŶƐ͕^ĐŚƌĂŵŵ&͕ WĂƐĐŚŬĞ͕^ĐŚƺƺƌŵĂŶŶ'͘dŚŝŽůƌĞĂĐƚŝǀŝƚǇĂŶĚŝƚƐŝŵƉĂĐƚ
ŽŶƚŚĞĐŝůŝĂƚĞƚŽǆŝĐŝƚǇŽĨɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͕ŬĞƚŽŶĞƐ͕ĂŶĚĞƐƚĞƌƐ͘ŚĞŵZĞƐdŽǆŝĐŽů͘
ϮϬϭϬ͖Ϯϯ;ϭϮͿ͗ϭϵϬϱʹϭϵϭϮ͘
ϴϭ͘ <ŽůĞǀĂz<͕DĂĚĚĞŶ:͕ƌŽŶŝŶDd͘&ŽƌŵĂƚŝŽŶŽĨĐĂƚĞŐŽƌŝĞƐĨƌŽŵƐƚƌƵĐƚƵƌĞͲĂĐƚŝǀŝƚǇ
ƌĞůĂƚŝŽŶƐŚŝƉƐƚŽĂůůŽǁƌĞĂĚͲĂĐƌŽƐƐĨŽƌƌŝƐŬĂƐƐĞƐƐŵĞŶƚ͗dŽǆŝĐŝƚǇŽĨɲ͕ɴͲƵŶƐĂƚƵƌĂƚĞĚ
ĐĂƌďŽŶǇůĐŽŵƉŽƵŶĚƐ͘ŚĞŵZĞƐdŽǆŝĐŽů͘ϮϬϬϴ͖Ϯϭ;ϭϮͿ͗ϮϯϬϬʹϮϯϭϮ͘
ϴϮ͘ ĂƌƌǇ&͘KƌŐĂŶŝĐĐŚĞŵŝƐƚƌǇ͘ ϰƚŚĞĚ͘EĞǁzŽƌŬ͗DĐ'ƌĂǁͲ,ŝůů͖ϮϬϬϬ͘
ϴϯ͘ ^ĐŚǁĞƚůŝĐŬ<͘KƌŐĂŶŝŬƵŵ͘ϮϭƐƚĞĚ͘tĞŝŶŚĞŝŵ͗tŝůĞǇͲs,͖ϮϬϬϭ͘
ϴϰ͘ ^ĐŚǁƂďĞů:,͕tŽŶĚƌŽƵƐĐŚ͕<ŽůĞǀĂz<͕DĂĚĚĞŶ:͕ƌŽŶŝŶDd͕^ĐŚƺƺƌŵĂŶŶ'͘
WƌĞĚŝĐƚŝŽŶŽĨDŝĐŚĂĞůͲƚǇƉĞĂĐĐĞƉƚŽƌƌĞĂĐƚŝǀŝƚǇƚŽǁĂƌĚŐůƵƚĂƚŚŝŽŶĞ͘ŚĞŵZĞƐdŽǆŝĐŽů͘
ϮϬϭϬ͖Ϯϯ;ϭϬͿ͗ϭϱϳϲʹϭϱϴϱ͘
ϴϱ͘ ^ĂǇƌĞ>D͕>ŝŶĚ͕zƵĂŶY͕ŚƵy͕dĂŶŐy͘WƌŽƚĞŝŶĂĚĚƵĐƚƐŐĞŶĞƌĂƚĞĚĨƌŽŵƉƌŽĚƵĐƚƐŽĨůŝƉŝĚ
ŽǆŝĚĂƚŝŽŶ͗&ŽĐƵƐŽŶ,EĂŶĚKE͘ƌƵŐDĞƚĂďZĞǀ͘ϮϬϬϲ͖ϯϴ;ϰͿ͗ϲϱϭʹϲϳϱ͘
ϴϲ͘ ŚƵy͕dĂŶŐy͕ŚĂŶŐ:͕dŽĐŚƚƌŽƉ'W͕ ŶĚĞƌƐŽŶs͕^ĂǇƌĞ>D͘DĂƐƐƐƉĞĐƚƌŽŵĞƚƌŝĐĞǀŝĚĞŶĐĞ
ĨŽƌƚŚĞĞǆŝƐƚĞŶĐĞŽĨĚŝƐƚŝŶĐƚŵŽĚŝĨŝĐĂƚŝŽŶƐŽĨĚŝĨĨĞƌĞŶƚƉƌŽƚĞŝŶƐďǇϮ;Ϳ͕ϰ;ͿͲĚĞĐĂĚŝĞŶĂů͘
ŚĞŵZĞƐdŽǆŝĐŽů͘ϮϬϭϬ͖Ϯϯ;ϯͿ͗ϰϲϳʹϰϳϯ͘
ϴϳ͘ ^ŝŐŽůŽK͕ŝDĂƐĐŝŽW͕ DĞĚĞŝƌŽƐD,'͘ŽǀĂůĞŶƚŵŽĚŝĨŝĐĂƚŝŽŶŽĨĐǇƚŽĐŚƌŽŵĞĐĞǆƉŽƐĞĚ
ƚŽƚƌĂŶƐ͕ƚƌĂŶƐͲϮ͕ϰͲĚĞĐĂĚŝĞŶĂů͘ŚĞŵZĞƐdŽǆŝĐŽů͘ϮϬϬϳ͖ϮϬ;ϴͿ͗ϭϬϵϵʹϭϭϭϬ͘
ϴϴ͘ >ŽƵƌĞŝƌŽWD͕ĚĞƌƌƵĚĂĂŵƉŽƐ/W͕ 'ŽŵĞƐK&͕ ŝDĂƐĐŝŽW͕ DĞĚĞŝƌŽƐD,'͘^ƚƌƵĐƚƵƌĂů
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶŽĨĚŝĂƐƚĞƌĞŽŝƐŽŵĞƌŝĐĞƚŚĂŶŽĂĚĚƵĐƚƐĚĞƌŝǀĞĚĨƌŽŵƚŚĞƌĞĂĐƚŝŽŶŽĨϮ͚Ͳ
ĚĞŽǆǇŐƵĂŶŽƐŝŶĞǁŝƚŚƚƌĂŶƐ͕ƚƌĂŶƐͲϮ͕ϰͲĚĞĐĂĚŝĞŶĂů͘ŚĞŵZĞƐdŽǆŝĐŽů͘ϮϬϬϰ͖ϭϳ;ϱͿ͗ϲϰϭʹϲϰϵ͘
ϴϵ͘ >ŽƵƌĞŝƌŽWD͕ŝDĂƐĐŝŽW͕ 'ŽŵĞƐK&͕ DĞĚĞŝƌŽƐD,'͘ƚƌĂŶƐ͕ƚƌĂŶƐͲϮ͕ϰͲĞĐĂĚŝĞŶĂůͲ
ŝŶĚƵĐĞĚϭ͕EϮͲĞƚŚĞŶŽͲϮΖͲĚĞŽǆǇŐƵĂŶŽƐŝŶĞĂĚĚƵĐƚĨŽƌŵĂƚŝŽŶ͘ŚĞŵZĞƐdŽǆŝĐŽů͘ϮϬϬϬ͖
ϭϯ;ϳͿ͗ϲϬϭʹϲϬϵ͘
ϵϬ͘ ^ŝŶŐŚD͕<ĂƉŽŽƌ͕ŚĂƚŶĂŐĂƌ͘KǆŝĚĂƚŝǀĞĂŶĚƌĞĚƵĐƚŝǀĞŵĞƚĂďŽůŝƐŵŽĨůŝƉŝĚͲƉĞƌŽǆŝĚĂƚŝŽŶ
ĚĞƌŝǀĞĚĐĂƌďŽŶǇůƐ͘ŚĞŵŝŽů/ŶƚĞƌĂĐƚ͘ϮϬϭϱ͖Ϯϯϰ͗ϮϲϭʹϮϳϯ͘
ϵϭ͘ ŽŽďŝƐZ͕ŽŚĞŶ^D͕ĞůůĂƌĐŽs͕DĐ'ƌĞŐŽƌ͕DĞĞŬD͕sŝĐŬĞƌƐ͕ĞƚĂů͘/W^ĨƌĂŵĞǁŽƌŬ
ĨŽƌĂŶĂůǇǌŝŶŐƚŚĞƌĞůĞǀĂŶĐĞŽĨĂĐĂŶĐĞƌŵŽĚĞŽĨĂĐƚŝŽŶĨŽƌŚƵŵĂŶƐ͘ƌŝƚZĞǀdŽǆŝĐŽů͘ϮϬϬϲ͖
ϯϲ;ϭϬͿ͗ϳϴϭʹϳϵϮ͘
ϵϮ͘ ĂƌůƐŽŶ͘EĂƚƵƌĂůƉƌŽĚƵĐƚƐĂƐĐŚĞŵŝĐĂůƉƌŽďĞƐ͘^ŚĞŵŝĐĂůŝŽůŽŐǇ͘ϮϬϭϬ͖ϱ;ϳͿ͗ϲϯϵʹ
ϲϱϯ͘
 5()(5(1&(6
 

ϵϯ͘ dŽƐƚŝ͕ZŽŵĂŶŽ'͕ƵƚƚŝŶŽ/͕ƵŽŵŽ͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͘ŝŽĂĐƚŝǀĞĂůĚĞŚǇĚĞƐĨƌŽŵ
ĚŝĂƚŽŵƐďůŽĐŬƚŚĞĨĞƌƚŝůŝǌĂƚŝŽŶĐƵƌƌĞŶƚŝŶĂƐĐŝĚŝĂŶŽŽĐǇƚĞƐ͘DŽůZĞƉƌŽĚĞǀ͘ϮϬϬϯ͖
ϲϲ;ϭͿ͗ϳϮʹϴϬ͘
ϵϰ͘ ,ĂŶƐĞŶ͕ǀĞŶz͕ 'ĞŶĞǀŝğƌĞͲD͘dŚĞD͕E͕J͕GͲƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞϮͲƚƌĂŶƐͲϰͲƚƌĂŶƐͲ
ĚĞĐĂĚŝĞŶĂůĚŝƐƚƵƌďƐEƌĞƉůŝĐĂƚŝŽŶĂŶĚŵŝƚŽƚŝĐĞǀĞŶƚƐŝŶĞĂƌůǇƐĞĂƵƌĐŚŝŶĞŵďƌǇŽƐ͘
dŽǆŝĐŽů^Đŝ͘ϮϬϬϰ͖ϴϭ;ϭͿ͗ϭϵϬʹϭϵϳ͘
ϵϱ͘ ZŽŵĂŶŽ'͕ZƵƐƐŽ'>͕ƵƚƚŝŶŽ/͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͘ŵĂƌŝŶĞĚŝĂƚŽŵͲĚĞƌŝǀĞĚĂůĚĞŚǇĚĞ
ŝŶĚƵĐĞƐĂƉŽƉƚŽƐŝƐŝŶĐŽƉĞƉŽĚĂŶĚƐĞĂƵƌĐŚŝŶĞŵďƌǇŽƐ͘:ǆƉŝŽů͘ϮϬϬϯ͖ϮϬϲ;ϭϵͿ͗ϯϰϴϳʹ
ϯϰϵϰ͘
ϵϲ͘ ZƵŽĐĐŽE͕sĂƌƌĞůůĂ^͕ZŽŵĂŶŽ'͕/ĂŶŽƌĂ͕ĞŶƚůĞǇD'͕^ŽŵŵĂ͕ĞƚĂů͘ŝĂƚŽŵͲĚĞƌŝǀĞĚ
ŽǆǇůŝƉŝŶƐŝŶĚƵĐĞĐĞůůĚĞĂƚŚŝŶƐĞĂƵƌĐŚŝŶĞŵďƌǇŽƐĂĐƚŝǀĂƚŝŶŐĐĂƐƉĂƐĞͲϴĂŶĚĐĂƐƉĂƐĞϯͬϳ͘
ƋƵĂƚdŽǆŝĐŽů͘ϮϬϭϲ͖ϭϳϲ͗ϭϮϴʹϭϰϬ͘
ϵϳ͘ sĂƌĚŝ͕ŝĚůĞ<͕<ǁŝƚǇŶ͕,ŝƌƐŚ:͕dŚŽŵƉƐŽŶ^D͕ĂůůŽǁ:͕ĞƚĂů͘ĚŝĂƚŽŵŐĞŶĞ
ƌĞŐƵůĂƚŝŶŐŶŝƚƌŝĐͲŽǆŝĚĞƐŝŐŶĂůŝŶŐĂŶĚƐƵƐĐĞƉƚŝďŝůŝƚǇƚŽĚŝĂƚŽŵͲĚĞƌŝǀĞĚĂůĚĞŚǇĚĞƐ͘ƵƌƌŝŽů͘
ϮϬϬϴ͖ϭϴ;ϭϮͿ͗ϴϵϱʹϴϵϵ͘
ϵϴ͘ >ĂƵƌŝƚĂŶŽ͕ŽƌƌĂD͕ĂƌŽƚĞŶƵƚŽz͕ ŝĨĨĂůŝ͕DŝƌĂůƚŽ͕WƌŽĐĂĐĐŝŶŝ'͕ĞƚĂů͘&ŝƌƐƚŵŽůĞĐƵůĂƌ
ĞǀŝĚĞŶĐĞŽĨĚŝĂƚŽŵĞĨĨĞĐƚƐŝŶƚŚĞĐŽƉĞƉŽĚĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐ͘:ǆƉDĂƌŝŽůĐŽů͘
ϮϬϭϭ͖ϰϬϰ;ϭͲϮͿ͗ϳϵʹϴϲ͘
ϵϵ͘ >ĂƵƌŝƚĂŶŽ͕ĂƌŽƚĞŶƵƚŽz͕ DŝƌĂůƚŽ͕WƌŽĐĂĐĐŝŶŝ'͕/ĂŶŽƌĂ͘ŽƉĞƉŽĚƉŽƉƵůĂƚŝŽŶͲƐƉĞĐŝĨŝĐ
ƌĞƐƉŽŶƐĞƚŽĂƚŽǆŝĐĚŝĂƚŽŵĚŝĞƚ͘W>Ž^KE͘ϮϬϭϮ͖ϳ;ϭϬͿ͗ĞϰϳϮϲϮ͘
ϭϬϬ͘ >ĂƵƌŝƚĂŶŽ͕ŽƌƌĂD͕ĂƌŽƚĞŶƵƚŽz͕ ŝĨĨĂůŝ͕DŝƌĂůƚŽ͕WƌŽĐĂĐĐŝŶŝ'͕ĞƚĂů͘DŽůĞĐƵůĂƌ
ĞǀŝĚĞŶĐĞŽĨƚŚĞƚŽǆŝĐĞĨĨĞĐƚƐŽĨĚŝĂƚŽŵĚŝĞƚƐŽŶŐĞŶĞĞǆƉƌĞƐƐŝŽŶƉĂƚƚĞƌŶƐŝŶĐŽƉĞƉŽĚƐ͘
W>Ž^KE͘ϮϬϭϭ͖ϲ;ϭϬͿ͗ĞϮϲϴϱϬ͘
ϭϬϭ͘ sĂƌƌĞůůĂ^͕ZŽŵĂŶŽ'͕ŽƐƚĂŶƚŝŶŝ^͕ZƵŽĐĐŽE͕/ĂŶŽƌĂ͕ĞŶƚůĞǇD'͕ĞƚĂů͘dŽǆŝĐĚŝĂƚŽŵ
ĂůĚĞŚǇĚĞƐĂĨĨĞĐƚĚĞĨĞŶĐĞŐĞŶĞŶĞƚǁŽƌŬƐŝŶƐĞĂƵƌĐŚŝŶƐ͘W>Ž^KE͘ϮϬϭϲ͖ϭϭ;ϮͿ͗ĞϬϭϰϵϳϯϰ͘
ϭϬϮ͘ 'ĂůůŝŶĂ͕ƌƵŶĞƚ͕WĂůƵŵďŽ͕ĂƐŽƚƚŝZ͘dŚĞĞĨĨĞĐƚŽĨƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŽŶ
^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ;ďĂĐŝůůĂƌŝŽƉŚǇĐĞĂĞͿ͗dŚĞŝŶǀŽůǀĞŵĞŶƚŽĨƌĞĂĐƚŝǀĞŽǆǇŐĞŶƐƉĞĐŝĞƐĂŶĚ
ŶŝƚƌŝĐŽǆŝĚĞ͘DĂƌƌƵŐƐ͘ϮϬϭϰ͖ϭϮ;ϳͿ͗ϰϭϲϱʹϰϭϴϳ͘
ϭϬϯ͘ 'ĂůůŝŶĂ͕ŚƵŶŐͲ͕ĂƐŽƚƚŝZ͘ǆƉƌĞƐƐŝŽŶŽĨĚĞĂƚŚͲƌĞůĂƚĞĚŐĞŶĞƐĂŶĚƌĞĂĐƚŝǀĞŽǆǇŐĞŶ
ƐƉĞĐŝĞƐƉƌŽĚƵĐƚŝŽŶŝŶ^ŬĞůĞƚŽŶĞŵĂƚƌŽƉŝĐƵŵƵƉŽŶĞǆƉŽƐƵƌĞƚŽƚŚĞƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞŽĐƚĂĚŝĞŶĂů͘ĚǀKĐĞĂŶŽů>ŝŵŶŽůϮϬϭϱ͖ϲ;ϭͬϮͿ͗ϭϯʹϮϬ͘
ϭϬϰ͘ 'ĂůůŝŶĂ͕WĂůƵŵďŽ͕ĂƐŽƚƚŝZ͘KǆŝĚĂƚŝǀĞƉĂƚŚǁĂǇƐŝŶƌĞƐƉŽŶƐĞƚŽƉŽůǇƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ;ĂĐŝůůĂƌŝŽƉŚǇĐĞĂĞͿ͘:WŚǇĐŽů͘
ϮϬϭϲ͗ĂĐĐĞƉƚĞĚĨŽƌƉƵďůŝĐĂƚŝŽŶ͘
ϭϬϱ͘ 'ƌĞĞŶďĂƵŵ͕DĞĚǌŝŚƌĂĚƐǌŬǇ<&͕ ƵƌůŝŶŐĂŵĞ͕ŽŐǇŽD͘ƉŽǆŝĚĞĞůĞĐƚƌŽƉŚŝůĞƐĂƐ
ĂĐƚŝǀŝƚǇͲĚĞƉĞŶĚĞŶƚĐǇƐƚĞŝŶĞƉƌŽƚĞĂƐĞƉƌŽĨŝůŝŶŐĂŶĚĚŝƐĐŽǀĞƌǇƚŽŽůƐ͘ŚĞŵŝŽů͘ϮϬϬϬ͖
ϳ;ϴͿ͗ϱϲϵʹϱϴϭ͘
ϭϬϲ͘ >ŝƵz͕ WĂƚƌŝĐĞůůŝDW͕ ƌĂǀĂƚƚ&͘ ĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ͗dŚĞƐĞƌŝŶĞŚǇĚƌŽůĂƐĞƐ͘WƌŽĐ
EĂƚůĐĂĚ^Đŝh^͘ϭϵϵϵ͖ϵϲ;ϮϲͿ͗ϭϰϲϵϰʹϭϰϲϵϵ͘
ϭϬϳ͘ ^ŝĞďĞƌ^͕ƌĂǀĂƚƚ&͘ ŶĂůǇƚŝĐĂůƉůĂƚĨŽƌŵƐĨŽƌĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐͲĞǆƉůŽŝƚŝŶŐ
ƚŚĞǀĞƌƐĂƚŝůŝƚǇŽĨĐŚĞŵŝƐƚƌǇĨŽƌĨƵŶĐƚŝŽŶĂůƉƌŽƚĞŽŵŝĐƐ͘ŚĞŵŽŵŵƵŶ͘ϮϬϬϲ͖;ϮϮͿ͗Ϯϯϭϭʹ
Ϯϯϭϵ͘
ϭϬϴ͘ hƚƚĂŵĐŚĂŶĚĂŶŝD͕>ŝ:͕^ƵŶ,͕zĂŽ^Y͘ĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ͗EĞǁĚĞǀĞůŽƉŵĞŶƚƐ
ĂŶĚĚŝƌĞĐƚŝŽŶƐŝŶĨƵŶĐƚŝŽŶĂůƉƌŽƚĞŽŵŝĐƐ͘ŚĞŵŝŽŚĞŵ͘ϮϬϬϴ͖ϵ;ϱͿ͗ϲϲϳʹϲϳϱ͘
ϭϬϵ͘ ǀĂŶƐD:͕ƌĂǀĂƚƚ&͘ DĞĐŚĂŶŝƐŵͲďĂƐĞĚƉƌŽĨŝůŝŶŐŽĨĞŶǌǇŵĞĨĂŵŝůŝĞƐ͘ŚĞŵZĞǀ͘ϮϬϬϲ͖
ϭϬϲ;ϴͿ͗ϯϮϳϵʹϯϯϬϭ͘
ϭϭϬ͘ tĞĞƌĂƉĂŶĂ͕^ŝŵŽŶ'D͕ƌĂǀĂƚƚ&͘ ŝƐƉĂƌĂƚĞƉƌŽƚĞŽŵĞƌĞĂĐƚŝǀŝƚǇƉƌŽĨŝůĞƐŽĨĐĂƌďŽŶ
ĞůĞĐƚƌŽƉŚŝůĞƐ͘EĂƚŚĞŵŝŽů͘ϮϬϬϴ͖ϰ͗ϰϬϱʹϰϬϳ͘
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
ϭϭϭ͘ ƂƚƚĐŚĞƌd͕ WŝƚƐĐŚĞŝĚĞƌD͕^ŝĞďĞƌ^͘EĂƚƵƌĂůƉƌŽĚƵĐƚƐĂŶĚƚŚĞŝƌďŝŽůŽŐŝĐĂůƚĂƌŐĞƚƐ͗
WƌŽƚĞŽŵŝĐĂŶĚŵĞƚĂďŽůŽŵŝĐůĂďĞůŝŶŐƐƚƌĂƚĞŐŝĞƐ͘ŶŐĞǁŚĞŵ/ŶƚĚ͘ϮϬϭϬ͖ϰϵ;ϭϱͿ͗ϮϲϴϬʹ
Ϯϲϵϴ͘
ϭϭϮ͘ ^ƉĞĞƌƐ͕ƌĂǀĂƚƚ&͘ WƌŽĨŝůŝŶŐĞŶǌǇŵĞĂĐƚŝǀŝƚŝĞƐŝŶǀŝǀŽƵƐŝŶŐĐůŝĐŬĐŚĞŵŝƐƚƌǇŵĞƚŚŽĚƐ͘
ŚĞŵŝŽů͘ϮϬϬϰ͖ϭϭ;ϰͿ͗ϱϯϱʹϱϰϲ͘
ϭϭϯ͘ ^ƉĞĞƌƐ͕ƌĂǀĂƚƚ&͘ ƚĂŶĚĞŵŽƌƚŚŽŐŽŶĂůƉƌŽƚĞŽůǇƐŝƐƐƚƌĂƚĞŐǇĨŽƌŚŝŐŚͲĐŽŶƚĞŶƚĐŚĞŵŝĐĂů
ƉƌŽƚĞŽŵŝĐƐ͘:ŵŚĞŵ^ŽĐ͘ϮϬϬϱ͖ϭϮϳ;ϮϴͿ͗ϭϬϬϭϴʹϭϬϬϭϵ͘
ϭϭϰ͘ 'ŽůŬŽǁƐŬŝD͕WĞƌŐŽůĂ͕tĞƌǌK͕ŝĞŐůĞƌd͘ ^ƚƌĂƚĞŐǇĨŽƌĐĂƚĐŚĂŶĚƌĞůĞĂƐĞŽĨĂǌŝĚĞͲƚĂŐŐĞĚ
ďŝŽŵŽůĞĐƵůĞƐƵƚŝůŝǌŝŶŐĂƉŚŽƚŽůĂďŝůĞƐƚƌĂŝŶĞĚĂůŬǇŶĞĐŽŶƐƚƌƵĐƚ͘KƌŐŝŽŵŽůŚĞŵ͘ϮϬϭϮ͖
ϭϬ;ϮϯͿ͗ϰϰϵϲʹϰϰϵϵ͘
ϭϭϱ͘ ^ƚĂƵď/͕^ŝĞďĞƌ^͘ɴͲ>ĂĐƚĂŵƐĂƐƐĞůĞĐƚŝǀĞĐŚĞŵŝĐĂůƉƌŽďĞƐĨŽƌƚŚĞŝŶǀŝǀŽůĂďĞůŝŶŐŽĨ
ďĂĐƚĞƌŝĂůĞŶǌǇŵĞƐŝŶǀŽůǀĞĚŝŶĐĞůůǁĂůůďŝŽƐǇŶƚŚĞƐŝƐ͕ĂŶƚŝďŝŽƚŝĐƌĞƐŝƐƚĂŶĐĞ͕ĂŶĚǀŝƌƵůĞŶĐĞ͘:
ŵŚĞŵ^ŽĐ͘ϮϬϬϴ͖ϭϯϬ;ϰϬͿ͗ϭϯϰϬϬʹϭϯϰϬϵ͘
ϭϭϲ͘ ^ŝĞďĞƌ^͘ĐƚŝǀŝƚǇͲĂƐĞĚWƌŽƚĞŝŶWƌŽĨŝůŝŶŐ͘ϭƐƚĞĚ͘ĞƌůŝŶ͕,ĞŝĚĞůďĞƌŐ͗^ƉƌŝŶŐĞƌͲsĞƌůĂŐ͖
ϮϬϭϭ͘
ϭϭϳ͘ tĞĞƌĂƉĂŶĂ͕^ƉĞĞƌƐ͕ƌĂǀĂƚƚ&͘ dĂŶĚĞŵŽƌƚŚŽŐŽŶĂůƉƌŽƚĞŽůǇƐŝƐͲĂĐƚŝǀŝƚǇͲďĂƐĞĚ
ƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐ;dKWͲWWͿ͗ĂŐĞŶĞƌĂůŵĞƚŚŽĚĨŽƌŵĂƉƉŝŶŐƐŝƚĞƐŽĨƉƌŽďĞŵŽĚŝĨŝĐĂƚŝŽŶŝŶ
ƉƌŽƚĞŽŵĞƐ͘EĂƚWƌŽƚŽĐŽůƐ͘ϮϬϬϳ͖Ϯ;ϲͿ͗ϭϰϭϰʹϭϰϮϱ͘
ϭϭϴ͘ <Žůď,͕&ŝŶŶD'͕^ŚĂƌƉůĞƐƐ<͘ůŝĐŬĐŚĞŵŝƐƚƌǇ͗ŝǀĞƌƐĞĐŚĞŵŝĐĂůĨƵŶĐƚŝŽŶĨƌŽŵĂĨĞǁ
ŐŽŽĚƌĞĂĐƚŝŽŶƐ͘ŶŐĞǁŚĞŵ/ŶƚĚ͘ϮϬϬϭ͖ϰϬ;ϭϭͿ͗ϮϬϬϰʹϮϬϮϭ͘
ϭϭϵ͘ 'ƌĂŵŵĞůD͕,ĂŶŐ,͘ŚĞŵŝĐĂůƌĞƉŽƌƚĞƌƐĨŽƌďŝŽůŽŐŝĐĂůĚŝƐĐŽǀĞƌǇ͘ EĂƚŚĞŵŝŽů͘ϮϬϭϯ͖
ϵ;ϴͿ͗ϰϳϱʹϰϴϰ͘
ϭϮϬ͘ ^ĂǆŽŶ͕ĞƌƚŽǌǌŝZ͘ĞůůƐƵƌĨĂĐĞĞŶŐŝŶĞĞƌŝŶŐďǇĂŵŽĚŝĨŝĞĚ^ƚĂƵĚŝŶŐĞƌƌĞĂĐƚŝŽŶ͘^ĐŝĞŶĐĞ͘
ϮϬϬϬ͖Ϯϴϳ;ϱϰϲϬͿ͗ϮϬϬϳʹϮϬϭϬ͘
ϭϮϭ͘ >ŝŵsZ<͕YŝŶŐ>͘ŝŽŽƌƚŚŽŐŽŶĂůĐŚĞŵŝƐƚƌǇ͗ĂĐŽǀĂůĞŶƚƐƚƌĂƚĞŐǇĨŽƌƚŚĞƐƚƵĚǇŽĨďŝŽůŽŐŝĐĂů
ƐǇƐƚĞŵƐ͘^ĐŝĞŶĐĞŚŝŶĂͲŚĞŵŝƐƚƌǇ͘ϮϬϭϬ͖ϱϯ;ϭͿ͗ϲϭʹϳϬ͘
ϭϮϮ͘ 'ĞƌƐĐŚD͕<ƌĞƵǌĞƌ:͕^ŝĞďĞƌ^͘ůĞĐƚƌŽƉŚŝůŝĐŶĂƚƵƌĂůƉƌŽĚƵĐƚƐĂŶĚƚŚĞŝƌďŝŽůŽŐŝĐĂůƚĂƌŐĞƚƐ͘
EĂƚWƌŽĚZĞƉ͘ϮϬϭϮ͖Ϯϵ;ϲͿ͗ϲϱϵʹϲϴϮ͘
ϭϮϯ͘ ^ƚĂƵď/͕^ŝĞďĞƌ^͘ɴͲ>ĂĐƚĂŵƉƌŽďĞƐĂƐƐĞůĞĐƚŝǀĞĐŚĞŵŝĐĂůͲƉƌŽƚĞŽŵŝĐƚŽŽůƐĨŽƌƚŚĞ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚĨƵŶĐƚŝŽŶĂůĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶŽĨƌĞƐŝƐƚĂŶĐĞĂƐƐŽĐŝĂƚĞĚĞŶǌǇŵĞƐŝŶDZ^͘:
ŵŚĞŵ^ŽĐ͘ϮϬϬϵ͖ϭϯϭ;ϭϳͿ͗ϲϮϳϭʹϲϮϳϲ͘
ϭϮϰ͘ ^ƚĞĞŶ,͕DĂŶŶD͘dŚĞĂďĐΖƐ;ĂŶĚǆǇǌΖƐͿŽĨƉĞƉƚŝĚĞƐĞƋƵĞŶĐŝŶŐ͘EĂƚZĞǀDŽůĞůůŝŽů͘
ϮϬϬϰ͖ϱ;ϵͿ͗ϲϵϵʹϳϭϭ͘
ϭϮϱ͘ ŝůďĂŽ͕sĂƌĞƐŝŽ͕>ƵďĂŶ:͕^ƚƌĂŵďŝŽͲĞͲĂƐƚŝůůŝĂ͕,ŽƉĨŐĂƌƚŶĞƌ'͕DƺůůĞƌD͕ĞƚĂů͘
WƌŽĐĞƐƐŝŶŐƐƚƌĂƚĞŐŝĞƐĂŶĚƐŽĨƚǁĂƌĞƐŽůƵƚŝŽŶƐĨŽƌĚĂƚĂͲŝŶĚĞƉĞŶĚĞŶƚĂĐƋƵŝƐŝƚŝŽŶŝŶŵĂƐƐ
ƐƉĞĐƚƌŽŵĞƚƌǇ͘ WƌŽƚĞŽŵŝĐƐ͘ϮϬϭϱ͖ϭϱ;ϱͲϲͿ͗ϵϲϰʹϵϴϬ͘
ϭϮϲ͘ KŬĞƌďĞƌŐ^͕tƵ:͕ŚĂŶŐ͕^Ăŵŝŝ͕ůĂĐŬĨŽƌĚ<͕tŝŶŶd͕ ĞƚĂů͘,ŝŐŚͲƌĞƐŽůƵƚŝŽŶ
ĨƵŶĐƚŝŽŶĂůƉƌŽƚĞŽŵŝĐƐďǇĂĐƚŝǀĞͲƐŝƚĞƉĞƉƚŝĚĞƉƌŽĨŝůŝŶŐ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^͘ϮϬϬϱ͖
ϭϬϮ;ϭϰͿ͗ϰϵϵϲʹϱϬϬϭ͘
ϭϮϳ͘ ^ŝĞďĞƌ^͕DŽŶĚĂůĂd^͕,ĞĂĚ^Z͕ƌĂǀĂƚƚ&͘ DŝĐƌŽĂƌƌĂǇƉůĂƚĨŽƌŵĨŽƌƉƌŽĨŝůŝŶŐĞŶǌǇŵĞ
ĂĐƚŝǀŝƚŝĞƐŝŶĐŽŵƉůĞǆƉƌŽƚĞŽŵĞƐ͘:ŵŚĞŵ^ŽĐ͘ϮϬϬϰϮ͖ϭϮϲ;ϰϴͿ͗ϭϱϲϰϬʹϭϱϲϰϭ͘
ϭϮϴ͘ ^ƉĞĞƌƐ͕ĚĂŵ'͕ƌĂǀĂƚƚ&͘ ĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶƉƌŽĨŝůŝŶŐŝŶǀŝǀŽƵƐŝŶŐĂĐŽƉƉĞƌ;/ͿͲ
ĐĂƚĂůǇǌĞĚĂǌŝĚĞͲĂůŬǇŶĞ΀ϯнϮ΁ĐǇĐůŽĂĚĚŝƚŝŽŶ͘:ŵŚĞŵ^ŽĐ͘ϮϬϬϯ͖ϭϮϱ;ϭϲͿ͗ϰϲϴϲʹϰϲϴϳ͘
ϭϮϵ͘ WƌĞƐĐŚĞƌ:͕ĞƌƚŽǌǌŝZ͘ŚĞŵŝƐƚƌǇŝŶůŝǀŝŶŐƐǇƐƚĞŵƐ͘EĂƚŚĞŵŝŽů͘ϮϬϬϱ͖ϭ;ϭͿ͗ϭϯʹϮϭ͘
ϭϯϬ͘ ^ĂĚĂŐŚŝĂŶŝD͕sĞƌŚĞůƐƚ^,>͕ŽŐǇŽD͘dĂŐŐŝŶŐĂŶĚĚĞƚĞĐƚŝŽŶƐƚƌĂƚĞŐŝĞƐĨŽƌĂĐƚŝǀŝƚǇͲďĂƐĞĚ
ƉƌŽƚĞŽŵŝĐƐ͗WƌŽƚĞŽŵŝĐƐĂŶĚŐĞŶŽŵŝĐƐ͘ƵƌƌKƉŝŶŚĞŵŝŽů͘ϮϬϬϳ͖ϭϭ;ϭͿ͗ϮϬʹϮϴ͘
ϭϯϭ͘ ,ĂƵŐůĂŶĚZW͘ ,ĂŶĚďŽŽŬŽĨĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞƐĂŶĚƌĞƐĞĂƌĐŚƉƌŽĚƵĐƚƐ͘ϵƚŚĞĚ͘ƵŐĞŶĞ͗
DŽůĞĐƵůĂƌWƌŽďĞƐ/ŶĐ͖ϮϬϬϮ͘
 5()(5(1&(6
 

ϭϯϮ͘ ĂƌƵĐŚ͕:ĞĨĨĞƌǇ͕ŽŐǇŽD͘ŶǌǇŵĞĂĐƚŝǀŝƚǇͲŝƚΖƐĂůůĂďŽƵƚŝŵĂŐĞ͘dƌĞŶĚƐĞůůŝŽů͘
ϮϬϬϰ͖ϭϰ;ϭͿ͗Ϯϵʹϯϱ͘
ϭϯϯ͘ ZŽƐƐW>͕,ƵĂŶŐzE͕DĂƌĐŚĞƐĞ:E͕tŝůůŝĂŵƐŽŶ͕WĂƌŬĞƌ<͕,ĂƚƚĂŶ^͕ĞƚĂů͘DƵůƚŝƉůĞǆĞĚ
ƉƌŽƚĞŝŶƋƵĂŶƚŝƚĂƚŝŽŶŝŶ^ĂĐĐŚĂƌŽŵǇĐĞƐĐĞƌĞǀŝƐŝĂĞƵƐŝŶŐĂŵŝŶĞͲƌĞĂĐƚŝǀĞŝƐŽďĂƌŝĐƚĂŐŐŝŶŐ
ƌĞĂŐĞŶƚƐ͘DŽůĞůůWƌŽƚĞŽŵŝĐƐ͘ϮϬϬϰ͖ϯ;ϭϮͿ͗ϭϭϱϰʹϭϭϲϵ͘
ϭϯϰ͘ 'ǇŐŝ^W͕ ZŝƐƚ͕'ĞƌďĞƌ^͕dƵƌĞĐĞŬ&͕ 'ĞůďD,͕ĞďĞƌƐŽůĚZ͘YƵĂŶƚŝƚĂƚŝǀĞĂŶĂůǇƐŝƐŽĨ
ĐŽŵƉůĞǆƉƌŽƚĞŝŶŵŝǆƚƵƌĞƐƵƐŝŶŐŝƐŽƚŽƉĞͲĐŽĚĞĚĂĨĨŝŶŝƚǇƚĂŐƐ͘EĂƚŝŽƚĞĐŚ͘ϭϵϵϵ͖
ϭϳ;ϭϬͿ͗ϵϵϰʹϵϵϵ͘
ϭϯϱ͘ tĞĞƌĂƉĂŶĂ͕tĂŶŐ͕^ŝŵŽŶ'D͕ZŝĐŚƚĞƌ&͕ <ŚĂƌĞ^͕ŝůůŽŶD͕ĞƚĂů͘YƵĂŶƚŝƚĂƚŝǀĞ
ƌĞĂĐƚŝǀŝƚǇƉƌŽĨŝůŝŶŐƉƌĞĚŝĐƚƐĨƵŶĐƚŝŽŶĂůĐǇƐƚĞŝŶĞƐŝŶƉƌŽƚĞŽŵĞƐ͘EĂƚƵƌĞ͘ϮϬϭϬ͖
ϰϲϴ;ϳϯϮϱͿ͗ϳϵϬʹϳϵϱ͘
ϭϯϲ͘ WĂůĂŶŝĂƉƉĂŶ<<͕WŝƚĐŚĞƌ͕^ŵĂƌƚW͕ ^ƉŝĐŝĂƌŝĐŚZ͕/ĂǀĂƌŽŶĞd͕ ĞƌƚŽǌǌŝZ͘/ƐŽƚŽƉŝĐ
ƐŝŐŶĂƚƵƌĞƚƌĂŶƐĨĞƌĂŶĚŵĂƐƐƉĂƚƚĞƌŶƉƌĞĚŝĐƚŝŽŶ;/ƐŽ^ƚĂŵƉͿ͗ŶĞŶĂďůŝŶŐƚĞĐŚŶŝƋƵĞĨŽƌ
ĐŚĞŵŝĐĂůůǇͲĚŝƌĞĐƚĞĚƉƌŽƚĞŽŵŝĐƐ͘^ŚĞŵŝĐĂůŝŽůŽŐǇ͘ϮϬϭϭ͖ϲ;ϴͿ͗ϴϮϵʹϴϯϲ͘
ϭϯϳ͘ ,ĞƌŶĂŶĚĞǌ,͕EŝĞŚĂƵƐĞƌ^͕Žůƚǌ^͕'ĂǁĂŶĚŝs͕WŚŝůůŝƉƐZ^͕ŵƐƚĞƌ/:͘DĂƐƐĚĞĨĞĐƚ
ůĂďĞůŝŶŐŽĨĐǇƐƚĞŝŶĞĨŽƌŝŵƉƌŽǀŝŶŐƉĞƉƚŝĚĞĂƐƐŝŐŶŵĞŶƚŝŶƐŚŽƚŐƵŶƉƌŽƚĞŽŵŝĐĂŶĂůǇƐĞƐ͘
ŶĂůŚĞŵ͘ϮϬϬϲ͖ϳϴ;ϭϬͿ͗ϯϰϭϳʹϯϰϮϯ͘
ϭϯϴ͘ DŝǇĂŐŝD͕EĂŬĂŽD͕EĂŬĂǌĂǁĂd͕ <ĂƚŽ/͕dƐƵŶĂƐĂǁĂ^͘ŶŽǀĞůĚĞƌŝǀĂƚŝǌĂƚŝŽŶŵĞƚŚŽĚǁŝƚŚ
ϱͲďƌŽŵŽŶŝĐŽƚŝŶŝĐĂĐŝĚEͲŚǇĚƌŽǆǇƐƵĐĐŝŶŝŵŝĚĞĨŽƌĚĞƚĞƌŵŝŶĂƚŝŽŶŽĨƚŚĞĂŵŝŶŽĂĐŝĚ
ƐĞƋƵĞŶĐĞƐŽĨƉĞƉƚŝĚĞƐ͘ZĂƉŝĚŽŵŵƵŶDĂƐƐ^ƉĞĐƚƌŽŵ͘ϭϵϵϴ͖ϭϮ;ϭϬͿ͗ϲϬϯʹϲϬϴ͘
ϭϯϵ͘ 'ŽŽĚůĞƚƚZ͕ƌƵĐĞ:͕ŶĚĞƌƐŽŶ'͕ZŝƐƚ͕WĂƐĂͲdŽůŝĐ>͕&ŝĞŚŶK͕ĞƚĂů͘WƌŽƚĞŝŶ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶǁŝƚŚĂƐŝŶŐůĞĂĐĐƵƌĂƚĞŵĂƐƐŽĨĂĐǇƐƚĞŝŶĞͲĐŽŶƚĂŝŶŝŶŐƉĞƉƚŝĚĞĂŶĚ
ĐŽŶƐƚƌĂŝŶĞĚĚĂƚĂďĂƐĞƐĞĂƌĐŚŝŶŐ͘ŶĂůŚĞŵ͘ϮϬϬϬ͖ϳϮ;ϲͿ͗ϭϭϭϮʹϭϭϭϴ͘
ϭϰϬ͘ ^ƵǌƵŬŝz͕ dĂŶũŝE͕/ŬĞĚĂ͕,ŽŶĚĂ͕KŽŬƵďŽ<͕ŝƚƚĞƌŝŽ͕ĞƚĂů͘ĞƐŝŐŶĂŶĚƐǇŶƚŚĞƐŝƐŽĨ
ůĂďĞůŝŶŐƌĞĂŐĞŶƚƐ;D^ƉƌŽďĞƐͿĨŽƌŚŝŐŚůǇƐĞŶƐŝƚŝǀĞĞůĞĐƚƌŽƐƉƌĂǇŝŽŶŝǌĂƚŝŽŶŵĂƐƐ
ƐƉĞĐƚƌŽŵĞƚƌǇ͘ ŶĂů^Đŝ͘ϮϬϬϰ͖ϮϬ;ϯͿ͗ϰϳϱʹϰϴϮ͘
ϭϰϭ͘ ĂƌƌǇ^:͕ĂƌƌZD͕>ĂŶĞ^:͕>ĞĂǀĞŶƐt:͕DŽŶƚĠ^͕tĂƚĞƌŚŽƵƐĞ/͘ĞƌŝǀĂƚŝƐĂƚŝŽŶĨŽƌůŝƋƵŝĚ
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬĞůĞĐƚƌŽƐƉƌĂǇŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ͗ƐǇŶƚŚĞƐŝƐŽĨƉǇƌŝĚŝŶŝƵŵĐŽŵƉŽƵŶĚƐ
ĂŶĚƚŚĞŝƌĂŵŝŶĞĂŶĚĐĂƌďŽǆǇůŝĐĂĐŝĚĚĞƌŝǀĂƚŝǀĞƐ͘ZĂƉŝĚŽŵŵƵŶDĂƐƐ^ƉĞĐƚƌŽŵ͘ϮϬϬϯ͖
ϭϳ;ϲͿ͗ϲϬϯʹϲϮϬ͘
ϭϰϮ͘ ĂƌƌǇ^:͕ĂƌƌZD͕>ĂŶĞ^:͕>ĞĂǀĞŶƐt:͕DĂŶŶŝŶŐK͕DŽŶƚĠ^͕ĞƚĂů͘hƐĞŽĨ^Ͳ
ƉĞŶƚĂĨůƵŽƌŽƉŚĞŶǇůƚƌŝƐ;Ϯ͕ϰ͕ϲͲƚƌŝŵĞƚŚŽǆǇƉŚĞŶǇůͿƉŚŽƐƉŚŽŶŝƵŵĂĐĞƚĂƚĞďƌŽŵŝĚĞĂŶĚ;ϰͲ
ŚǇĚƌĂǌŝŶŽͲϰͲŽǆŽďƵƚǇůͿ΀ƚƌŝƐ;Ϯ͕ϰ͕ϲͲƚƌŝŵĞƚŚŽǆǇƉŚĞŶǇůͿƉŚŽƐƉŚŽŶŝƵŵďƌŽŵŝĚĞĨŽƌƚŚĞ
ĚĞƌŝǀĂƚŝǌĂƚŝŽŶŽĨĂůĐŽŚŽůƐ͕ĂůĚĞŚǇĚĞƐĂŶĚŬĞƚŽŶĞƐĨŽƌĚĞƚĞĐƚŝŽŶďǇůŝƋƵŝĚ
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬĞůĞĐƚƌŽƐƉƌĂǇŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ͘ ZĂƉŝĚŽŵŵƵŶDĂƐƐ^ƉĞĐƚƌŽŵ͘ϮϬϬϯ͖
ϭϳ;ϱͿ͗ϰϴϰʹϰϵϳ͘
ϭϰϯ͘ >ŝD͕<ŝŶǌĞƌ:͘^ƚƌƵĐƚƵƌĂůĂŶĂůǇƐŝƐŽĨŽůŝŐŽƐĂĐĐŚĂƌŝĚĞƐďǇĂĐŽŵďŝŶĂƚŝŽŶŽĨĞůĞĐƚƌŽƐƉƌĂǇ
ŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇĂŶĚďƌŽŵŝŶĞŝƐŽƚŽƉĞƚĂŐŐŝŶŐŽĨƌĞĚƵĐŝŶŐͲĞŶĚƐƵŐĂƌƐǁŝƚŚϮͲĂŵŝŶŽͲϱͲ
ďƌŽŵŽƉǇƌŝĚŝŶĞ͘ZĂƉŝĚŽŵŵƵŶDĂƐƐ^ƉĞĐƚƌŽŵ͘ϮϬϬϯ͖ϭϳ;ϭϯͿ͗ϭϰϲϮʹϭϰϲϲ͘
ϭϰϰ͘ WĂƵůŝĐŬD'͕,Ăƌƚ<D͕ƌŝŶŶĞƌ<D͕dũĂŶĚƌĂD͕ŚĂƌǇĐŚ,͕ƵĐŬĞƌŵĂŶŶZE͘ůĞĂǀĂďůĞ
ŚǇĚƌŽƉŚŝůŝĐůŝŶŬĞƌĨŽƌŽŶĞͲďĞĂĚͲŽŶĞͲĐŽŵƉŽƵŶĚƐĞƋƵĞŶĐŝŶŐŽĨŽůŝŐŽŵĞƌůŝďƌĂƌŝĞƐďǇ
ƚĂŶĚĞŵŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇ͘ :ŽŵďŚĞŵ͘ϮϬϬϲ͖ϴ;ϯͿ͗ϰϭϳʹϰϮϲ͘
ϭϰϱ͘ ĂƌůƐŽŶ͕ƌĂǀĂƚƚ&͘ ŶƌŝĐŚŵĞŶƚƚĂŐƐĨŽƌĞŶŚĂŶĐĞĚͲƌĞƐŽůƵƚŝŽŶƉƌŽĨŝůŝŶŐŽĨƚŚĞƉŽůĂƌ
ŵĞƚĂďŽůŽŵĞ͘:ŵŚĞŵ^ŽĐ͘ϮϬϬϳ͖ϭϮϵ;ϱϭͿ͗ϭϱϳϴϬʹϭϱϳϴϮ͘
ϭϰϲ͘ ZŝďĂůĞƚ&D͕sŝĚŽƵĚĞǌ͕Đƌŝ&͕ ĞƌŐĞƐ:͕/ĂŶŽƌĂ͕ĞƚĂů͘WŚǇƚŽƉůĂŶŬƚŽŶĐĞůůůǇƐŝƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƌĞůĞĂƐĞŝŶƚŚĞŶŽƌƚŚĞƌŶĚƌŝĂƚŝĐ^ĞĂ͘W>Ž^KE͘
ϮϬϭϰ͖ϵ;ϱͿ͗ĞϵϴϳϮϳ͘
5()(5(1&(6 


ϭϰϳ͘ tŽůĨƌĂŵ^͘hŶŐĞƐćƚƚŝŐƚĞůĚĞŚǇĚĞĂůƐŵĞƚĂďŽůŝƐĐŚĞ^ŽŶĚĞŶ͕&ƌŝĞĚƌŝĐŚ^ĐŚŝůůĞƌhŶŝǀĞƌƐŝƚǇ͕ 
:ĞŶĂ͘ĚŝƉůŽŵĂƚŚĞƐŝƐ͘ϮϬϭϭ͘
ϭϰϴ͘ ŽǁůĞƌ͕ůůĞŶ͕ĂĚŐĞƌ:,͕'ƌŝŵǁŽŽĚ:͕:ĂďďĂƌŝ<͕<ƵŽ͕ĞƚĂů͘dŚĞWŚĂĞŽĚĂĐƚǇůƵŵ
ŐĞŶŽŵĞƌĞǀĞĂůƐƚŚĞĞǀŽůƵƚŝŽŶĂƌǇŚŝƐƚŽƌǇŽĨĚŝĂƚŽŵŐĞŶŽŵĞƐ͘EĂƚƵƌĞ͘ϮϬϬϴ͖
ϰϱϲ;ϳϮϭϵͿ͗ϮϯϵʹϮϰϰ͘
ϭϰϵ͘ WĂĨĨĞŶŚƂĨĞƌ'͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͕dƵƌŶĞƌ:d͕ <ůĞƉƉĞů'^͕ZŝďĞƌĂĚΖůĐĂůăD͕ĞƚĂů͘
ŽůůŽƋƵŝƵŵŽŶĚŝĂƚŽŵͲĐŽƉĞƉŽĚŝŶƚĞƌĂĐƚŝŽŶƐ͘DĂƌĐŽůWƌŽŐ^ĞƌϮϬϬϱ͖Ϯϴϲ͗ϮϵϯʹϯϬϱ͘
ϭϱϬ͘ ĂůďĞƚ͘dŚĞƚƌŽƉŚŝĐƌŽůĞƐŽĨŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŝŶŵĂƌŝŶĞƐǇƐƚĞŵƐ͘/^:DĂƌ^Đŝ͘ϮϬϬϴ͖
ϲϱ;ϯͿ͗ϯϮϱʹϯϯϭ͘
ϭϱϭ͘ ĂůďĞƚ͕^Ăŝǌ͘ĨĨĞĐƚƐŽĨƚƌŽƉŚŝĐĐĂƐĐĂĚĞƐŝŶĚŝůƵƚŝŽŶŐƌĂǌŝŶŐĞǆƉĞƌŝŵĞŶƚƐ͗ĨƌŽŵĂƌƚŝĨŝĐŝĂů
ƐĂƚƵƌĂƚĞĚĨĞĞĚŝŶŐƌĞƐƉŽŶƐĞƐƚŽƉŽƐŝƚŝǀĞƐůŽƉĞƐ͘:WůĂŶŬƚŽŶZĞƐ͘ϮϬϭϯ͖
ĚŽŝ͗ϭϬ͘ϭϬϵϯͬƉůĂŶŬƚͬĨďƚϬϲϳ͘
ϭϱϮ͘ ^ƚŽĞĐŬĞƌ<͕tĞŝŐĞů͕'ŽĞƐ:/͘DŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŐƌĂǌŝŶŐŝŶƚŚĞĂƐƚĞƌŶĞƌŝŶŐ^ĞĂŝŶ
ƐƵŵŵĞƌ͘ ĞĞƉ^ĞĂZĞƐWĂƌƚ//͗dŽƉ^ƚƵĚKĐĞĂŶŽŐƌ͘ϮϬϭϰ͖ϭϬϵ͗ϭϰϱʹϭϱϲ͘
ϭϱϯ͘ ^ĂƌŶŽ͕<ŽŽŝƐƚƌĂt,&͕ DĞĚůŝŶ><͕WĞƌĐŽƉŽ/͕ŝŶŐŽŶĞ͘ŝǀĞƌƐŝƚǇŝŶƚŚĞŐĞŶƵƐ
^ŬĞůĞƚŽŶĞŵĂ;ďĂĐŝůůĂƌŝŽƉŚǇĐĞĂĞͿ͘//͘ŶĂƐƐĞƐƐŵĞŶƚŽĨƚŚĞƚĂǆŽŶŽŵǇŽĨ^͘ĐŽƐƚĂƚƵŵͲůŝŬĞ
ƐƉĞĐŝĞƐǁŝƚŚƚŚĞĚĞƐĐƌŝƉƚŝŽŶŽĨĨŽƵƌŶĞǁƐƉĞĐŝĞƐ͘:WŚǇĐŽů͘ϮϬϬϱ͖ϰϭ;ϭͿ͗ϭϱϭʹϭϳϲ͘
ϭϱϰ͘ ,ĂŶƐĞŶ͕ƌŶƐƚƐĞŶ͕ŝůĞƌƚƐĞŶ,͘/ƐŽůĂƚŝŽŶĂŶĚĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶŽĨĂĐǇƚŽƚŽǆŝĐ
ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞĨƌŽŵƚŚĞŵĂƌŝŶĞƉŚǇƚŽƉůĂŶŬƚĞƌWŚĂĞŽĐǇƐƚŝƐƉŽƵĐŚĞƚŝŝ;,ĂƌŝŽƚͿ
>ĂŐĞƌŚĞŝŵ͘dŽǆŝĐŽů͘ϮϬϬϰ͖ϭϵϵ;ϮʹϯͿ͗ϮϬϳʹϮϭϳ͘
ϭϱϱ͘ tŝĐŚĂƌĚd͕ WŽƵůĞƚ^͕WŽŚŶĞƌƚ'͘ĞƚĞƌŵŝŶĂƚŝŽŶĂŶĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨɲ͕ɴ͕ɶ͕ɷͲƵŶƐĂƚƵƌĂƚĞĚ
ĂůĚĞŚǇĚĞƐĂƐƉĞŶƚĂĨůƵŽƌŽďĞŶǌǇůͲŽǆŝŵĞĚĞƌŝǀĂƚĞƐŝŶĚŝĂƚŽŵĐƵůƚƵƌĞƐĂŶĚŶĂƚƵƌĂů
ƉŚǇƚŽƉůĂŶŬƚŽŶƉŽƉƵůĂƚŝŽŶƐ͗ĂƉƉůŝĐĂƚŝŽŶŝŶŵĂƌŝŶĞĨŝĞůĚƐƚƵĚŝĞƐ͘:ŚƌŽŵĂƚŽŐƌ͘ϮϬϬϱ͖
ϴϭϰ;ϭͿ͗ϭϱϱʹϭϲϭ͘
ϭϱϲ͘ ĚΖ/ƉƉŽůŝƚŽ'͕/ĂĚŝĐŝĐĐŽK͕ZŽŵĂŶŽ'͕&ŽŶƚĂŶĂ͘ĞƚĞĐƚŝŽŶŽĨƐŚŽƌƚͲĐŚĂŝŶĂůĚĞŚǇĚĞƐŝŶ
ŵĂƌŝŶĞŽƌŐĂŶŝƐŵƐ͗ƚŚĞĚŝĂƚŽŵdŚĂůĂƐƐŝŽƐŝƌĂƌŽƚƵůĂ͘dĞƚƌĂŚĞĚƌŽŶ>Ğƚƚ͘ϮϬϬϮ͖ϰϯ;ϯϱͿ͗ϲϭϯϳʹ
ϲϭϰϬ͘
ϭϱϳ͘ tŝĐŚĂƌĚd͘ hŶƚĞƌƐƵĐŚƵŶŐĞŶǌƵƌ>ŝƉŽǆǇŐĞŶĂƐĞͲǀĞƌŵŝƚƚĞůƚĞŶĐŚĞŵŝƐĐŚĞŶsĞƌƚĞŝĚŝŐƵŶŐ͗
KǆǇůŝƉŝŶĞĂƵƐŝĂƚŽŵĞĞŶƵŶĚĚĞŵDŽŽƐWŚǇƐĐŽŵŝƚƌĞůůĂƉĂƚĞŶƐ͕&ƌŝĞĚƌŝĐŚ^ĐŚŝůůĞƌ
hŶŝǀĞƌƐŝƚǇ͕ :ĞŶĂ͘ĚŽĐƚŽƌĂůƚŚĞƐŝƐ͘ϮϬϬϲ͘
ϭϱϴ͘ sŝĚŽƵĚĞǌ͕EĞũƐƚŐĂĂƌĚ:͕:ĂŬŽďƐĞŶ,,͕WŽŚŶĞƌƚ'͘ǇŶĂŵŝĐƐŽĨĚŝƐƐŽůǀĞĚĂŶĚƉĂƌƚŝĐƵůĂƚĞ
ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐŝŶŵĞƐŽĐŽƐŵƐŝŶŽĐƵůĂƚĞĚǁŝƚŚĚŝĨĨĞƌĞŶƚĚĞŶƐŝƚŝĞƐŽĨƚŚĞ
ĚŝĂƚŽŵ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ͘DĂƌƌƵŐƐ͘ϮϬϭϭ͖ϵ;ϯͿ͗ϯϰϱʹϯϱϴ͘
ϭϱϵ͘ ŽůĂŶ:Z͕'ĂůůĞŐŽƐ>͕DŽŝŐŝƐ͘ŝůƵƚŝŽŶĞĨĨĞĐƚƐŽŶŵŝĐƌŽǌŽŽƉůĂŶŬƚŽŶŝŶĚŝůƵƚŝŽŶŐƌĂǌŝŶŐ
ĞǆƉĞƌŝŵĞŶƚƐ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ ϮϬϬϬ͖ϮϬϬ͗ϭϮϳʹϭϯϵ͘
ϭϲϬ͘ 'ĞƌĞĐŚƚ͕ĂƌŽƚĞŶƵƚŽz͕ /ĂŶŽƌĂ͕ZŽŵĂŶŽ͕&ŽŶƚĂŶĂ͕ĚΖ/ƉƉŽůŝƚŽ͕ĞƚĂů͘KǆǇůŝƉŝŶ
ƉƌŽĚƵĐƚŝŽŶĚƵƌŝŶŐĂŵĞƐŽĐŽƐŵďůŽŽŵŽĨ^ŬĞůĞƚŽŶĞŵĂŵĂƌŝŶŽŝ͘:ǆƉDĂƌŝŽůĐŽů͘ϮϬϭϯ͖
ϰϰϲ͗ϭϱϵʹϭϲϱ͘
ϭϲϭ͘ WĂƵů͕ZĞƵŶĂŵŽ͕>ŝŶĚĞŚŽĨĨ͕ĞƌŐŬǀŝƐƚ:͕DĂƵƐǌD͕>ĂƌƐƐŽŶ,͕ĞƚĂů͘ŝĂƚŽŵĚĞƌŝǀĞĚ
ƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐĚŽŶŽƚƐƚƌƵĐƚƵƌĞƚŚĞƉůĂŶŬƚŽŶŝĐŵŝĐƌŽďŝĂůĐŽŵŵƵŶŝƚǇŝŶĂ
ŵĞƐŽĐŽƐŵƐƚƵĚǇ͘ DĂƌƌƵŐƐ͘ϮϬϭϮ͖ϭϬ;ϰͿ͗ϳϳϱʹϳϵϮ͘
ϭϲϮ͘ ĚǁĂƌĚƐZ͕ŝĚůĞ<͕sĂŶDŽŽǇ^͘ŽƐĞͲĚĞƉĞŶĚĞŶƚƌĞŐƵůĂƚŝŽŶŽĨŵŝĐƌŽďŝĂůĂĐƚŝǀŝƚǇŽŶ
ƐŝŶŬŝŶŐƉĂƌƚŝĐůĞƐďǇƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐ͗/ŵƉůŝĐĂƚŝŽŶƐĨŽƌƚŚĞĐĂƌďŽŶĐǇĐůĞ͘WƌŽĐ
EĂƚůĐĂĚ^Đŝh^͘ϮϬϭϱ͖ϭϭϮ;ϭϵͿ͗ϱϵϬϵʹϱϵϭϰ͘
ϭϲϯ͘ ZŝďĂůĞƚ&͕ sŝĚŽƵĚĞǌ͕ĂƐƐŝŶ͕WŽŚŶĞƌƚ'͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͕ĞƚĂů͘,ŝŐŚƉůĂƐƚŝĐŝƚǇŝŶƚŚĞ
ƉƌŽĚƵĐƚŝŽŶŽĨĚŝĂƚŽŵͲĚĞƌŝǀĞĚƉŽůǇƵŶƐĂƚƵƌĂƚĞĚĂůĚĞŚǇĚĞƐƵŶĚĞƌŶƵƚƌŝĞŶƚůŝŵŝƚĂƚŝŽŶ͗
WŚǇƐŝŽůŽŐŝĐĂůĂŶĚĞĐŽůŽŐŝĐĂůŝŵƉůŝĐĂƚŝŽŶƐ͘WƌŽƚŝƐƚ͘ϮϬϬϵ͖ϭϲϬ;ϯͿ͗ϰϰϰʹϰϱϭ͘
 5()(5(1&(6
 

ϭϲϰ͘ WĂƵů͕ĂƌŽĨƐŬǇ͕sŝĚŽƵĚĞǌ͕WŽŚŶĞƌƚ'͘ŝĂƚŽŵĞǆƵĚĂƚĞƐŝŶĨůƵĞŶĐĞŵĞƚĂďŽůŝƐŵĂŶĚĐĞůů
ŐƌŽǁƚŚŽĨĐŽͲĐƵůƚƵƌĞĚĚŝĂƚŽŵƐƉĞĐŝĞƐ͘DĂƌĐŽůWƌŽŐ^Ğƌ͘ϮϬϬϵ͖ϯϴϵ͗ϲϭʹϳϬ͘
ϭϲϱ͘ ƵƚƚŝŶŽ/͕ĚŽƐƉŝƌŝƚŽ^ĂŶƚŽD͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͘ZĂƉŝĚĂƐƐĞƐƐŵĞŶƚŽĨĐŽƉĞƉŽĚ;ĂůĂŶƵƐ
ŚĞůŐŽůĂŶĚŝĐƵƐͿĞŵďƌǇŽǀŝĂďŝůŝƚǇƵƐŝŶŐĨůƵŽƌĞƐĐĞŶƚƉƌŽďĞƐ͘DĂƌŝŽů͘ϮϬϬϰ͖ϭϰϱ;ϮͿ͗ϯϵϯʹϯϵϵ͘
ϭϲϲ͘ ůƵŵ'͕ǀŽŶĞŐĞŶĨĞůĚ'͕DĞƌĐŚĂŶƚD:͕ůĂƵ,D͕ŽŐǇŽD͘EŽŶŝŶǀĂƐŝǀĞŽƉƚŝĐĂůŝŵĂŐŝŶŐ
ŽĨĐǇƐƚĞŝŶĞƉƌŽƚĞĂƐĞĂĐƚŝǀŝƚǇƵƐŝŶŐĨůƵŽƌĞƐĐĞŶƚůǇƋƵĞŶĐŚĞĚĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞƐ͘EĂƚ
ŚĞŵŝŽů͘ϮϬϬϳ͖ϯ;ϭϬͿ͗ϲϲϴʹϲϳϳ͘
ϭϲϳ͘ /ĂŶŽƌĂ͕ĞŶƚůĞǇD'͕ĂůĚǁĞůů'^͕ĂƐŽƚƚŝZ͕ĞŵďĞůůĂ͕ŶŐƐƚƌƂŵͲPƐƚ:͕ĞƚĂů͘dŚĞ
ƌĞůĞǀĂŶĐĞŽĨŵĂƌŝŶĞĐŚĞŵŝĐĂůĞĐŽůŽŐǇƚŽƉůĂŶŬƚŽŶĂŶĚĞĐŽƐǇƐƚĞŵĨƵŶĐƚŝŽŶ͗ŶĞŵĞƌŐŝŶŐ
ĨŝĞůĚ͘DĂƌƌƵŐƐ͘ϮϬϭϭ͖ϵ;ϵͿ͗ϭϲϮϱʹϭϲϰϴ͘
ϭϲϴ͘ ^ĂůŝĐ͕DŝƚĐŚŝƐŽŶd:͘ĐŚĞŵŝĐĂůŵĞƚŚŽĚĨŽƌĨĂƐƚĂŶĚƐĞŶƐŝƚŝǀĞĚĞƚĞĐƚŝŽŶŽĨEƐǇŶƚŚĞƐŝƐ
ŝŶǀŝǀŽ͘WƌŽĐEĂƚůĐĂĚ^Đŝh^͘ϮϬϬϴ͖ϭϬϱ;ϳͿ͗ϮϰϭϱʹϮϰϮϬ͘
ϭϲϵ͘ ƵŶŶŝŶŐŚĂŵt͕DƵŬŚŽƉĂĚŚǇĂǇ͕>ƵƐŚŝŶŐƚŽŶ',͕ůĂŐŐ^:͕WƌŝƐŝŶǌĂŶŽd͕<ƌŝƐĞ:W͘ 
hƉƚĂŬĞ͕ĚŝƐƚƌŝďƵƚŝŽŶĂŶĚĚŝĨĨƵƐŝǀŝƚǇŽĨƌĞĂĐƚŝǀĞĨůƵŽƌŽƉŚŽƌĞƐŝŶĐĞůůƐ͗/ŵƉůŝĐĂƚŝŽŶƐƚŽǁĂƌĚ
ƚĂƌŐĞƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶ͘DŽůWŚĂƌŵ͘ϮϬϭϬ͖ϳ;ϰͿ͗ϭϯϬϭʹϭϯϭϬ͘
ϭϳϬ͘ &ĂůĐŝĂƚŽƌĞ͕ŽǁůĞƌ͘ZĞǀĞĂůŝŶŐƚŚĞŵŽůĞĐƵůĂƌƐĞĐƌĞƚƐŽĨŵĂƌŝŶĞĚŝĂƚŽŵƐ͘ŶŶƵZĞǀWůĂŶƚ
ŝŽů͘ϮϬϬϮ͖ϱϯ;ϭͿ͗ϭϬϵʹϭϯϬ͘
ϭϳϭ͘ >ĂĂďŝƌD͕WŽƵůĞƚ^͕ƵĞĨĨ͕/ĂŶŽƌĂ͘ĨĨĞĐƚŽĨĚŝĞƚŽŶůĞǀĞůƐŽĨĂŵŝŶŽĂĐŝĚƐĚƵƌŝŶŐ
ĞŵďƌǇŽŶŝĐĂŶĚŶĂƵƉůŝĂƌĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞĐŽƉĞƉŽĚĂůĂŶƵƐŚĞůŐŽůĂŶĚŝĐƵƐ͘DĂƌŝŽů͘
ϭϯϰ;ϭͿ͗ϴϵʹϵϴ͘
ϭϳϮ͘ ĂƌǀĂůŚŽsD͕ƐĂŚĂƌĂ&͕ ŝDĂƐĐŝŽW͕ ĚĞƌƌƵĚĂĂŵƉŽƐ/W͕ ĂĚĞƚ:͕DĞĚĞŝƌŽƐD,'͘EŽǀĞů
ϭ͕EϲͲĞƚŚĞŶŽͲϮ͚ͲĚĞŽǆǇĂĚĞŶŽƐŝŶĞĂĚĚƵĐƚƐĨƌŽŵůŝƉŝĚƉĞƌŽǆŝĚĂƚŝŽŶƉƌŽĚƵĐƚƐ͘ŚĞŵZĞƐ
dŽǆŝĐŽů͘ϮϬϬϬ͖ϭϯ;ϱͿ͗ϯϵϳʹϰϬϱ͘
ϭϳϯ͘ ,ĂĐŬĞƌD͕ĂĐŚŵĂŶŶ<͕DĞƐƐĞƌD͘WŚĂƌŵĂĐŽůŽŐǇ͗WƌŝŶĐŝƉůĞƐĂŶĚWƌĂĐƚŝĐĞ͘ϭƐƚĞĚ͖ĐŚĂƉƚĞƌ
ϯ͗ŵĞŵďƌĂŶĞƐĂŶĚĚƌƵŐĂĐƚŝŽŶ͘^ĂŶŝĞŐŽ͗ĐĂĚĞŵŝĐWƌĞƐƐ͖ϮϬϬϵ͘
ϭϳϰ͘ ŚĞŶŐz͕ YƵŝŶŶ͕^ƌŝƌĂŵ'͘ǆƉĞƌŝŵĞŶƚĂůĞǀŝĚĞŶĐĞĂŶĚŝƐŽƚŽƉŽŵĞƌĂŶĂůǇƐŝƐŽĨ
ŵŝǆŽƚƌŽƉŚŝĐŐůƵĐŽƐĞŵĞƚĂďŽůŝƐŵŝŶƚŚĞŵĂƌŝŶĞĚŝĂƚŽŵWŚĂĞŽĚĂĐƚǇůƵŵƚƌŝĐŽƌŶƵƚƵŵ͘
DŝĐƌŽďĞůů&ĂĐƚ͘ϮϬϭϯEŽǀϭϰ͖ϭϮ;ϭͿ͗ϭʹϭϳ͘
ϭϳϱ͘ ƵƚƚŝŶŽ/͕/ĂŶŽƌĂ͕ĂƌŽƚĞŶƵƚŽz͕ ƵƉŽs͕DŝƌĂůƚŽ͘hƐĞŽĨƚŚĞĐŽŶĨŽĐĂůůĂƐĞƌƐĐĂŶŶŝŶŐ
ŵŝĐƌŽƐĐŽƉĞŝŶƐƚƵĚŝĞƐŽŶƚŚĞĚĞǀĞůŽƉŵĞŶƚĂůďŝŽůŽŐǇŽĨŵĂƌŝŶĞĐƌƵƐƚĂĐĞĂŶƐ͘DŝĐƌŽƐĐZĞƐ
dĞĐŚ͘ϮϬϬϯ͖ϲϬ;ϰͿ͗ϰϱϴʹϰϲϰ͘
ϭϳϲ͘ >ĞĂŶĚƌŽ^͕dŝƐĞůŝƵƐW͕ YƵĞŝƌŽŐĂ,͘'ƌŽǁƚŚĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨŶĂƵƉůŝŝĂŶĚĐŽƉĞƉŽĚŝƚĞƐŽĨ
ƚŚĞĞƐƚƵĂƌŝŶĞĐŽƉĞƉŽĚĐĂƌƚŝĂƚŽŶƐĂĨƌŽŵƐŽƵƚŚĞƌŶƵƌŽƉĞ;ZŝĂĚĞǀĞŝƌŽ͕WŽƌƚƵŐĂůͿ
ƵŶĚĞƌƐĂƚƵƌĂƚŝŶŐĨŽŽĚĐŽŶĚŝƚŝŽŶƐ͘DĂƌŝŽů͘ϮϬϬϲ͖ϭϱϬ;ϭͿ͗ϭϮϭʹϭϮϵ͘
ϭϳϳ͘ dŝƐĞůŝƵƐW͕ ,ĂŶƐĞŶ͕:ŽŶƐƐŽŶW͕ <ŝƆƌďŽĞd͕ EŝĞůƐĞŶd'͕WŝŽŶƚŬŽǀƐŬŝ^͕ĞƚĂů͘ĂŶǁĞƵƐĞ
ůĂďŽƌĂƚŽƌǇͲƌĞĂƌĞĚĐŽƉĞƉŽĚƐĨŽƌĞǆƉĞƌŝŵĞŶƚƐ͍ĐŽŵƉĂƌŝƐŽŶŽĨĨĞĞĚŝŶŐďĞŚĂǀŝŽƵƌĂŶĚ
ƌĞƉƌŽĚƵĐƚŝŽŶďĞƚǁĞĞŶĂĨŝĞůĚĂŶĚĂůĂďŽƌĂƚŽƌǇƉŽƉƵůĂƚŝŽŶŽĨĐĂƌƚŝĂƚŽŶƐĂ͘/^:DĂƌ^Đŝ͘
ϭϵϵϱ͖ϱϮ;ϯͲϰͿ͗ϯϲϵʹϯϳϲ͘
ϭϳϴ͘ ZĂŽ:͕ƌĂŐƵůĞƐĐƵͲŶĚƌĂƐŝ͕zĂŽ,͘&ůƵŽƌĞƐĐĞŶĐĞŝŵĂŐŝŶŐŝŶǀŝǀŽ͗ƌĞĐĞŶƚĂĚǀĂŶĐĞƐ͘Ƶƌƌ
KƉŝŶŝŽƚĞĐŚŶŽů͘ϮϬϬϳ͖ϭϴ;ϭͿ͗ϭϳʹϮϱ͘
ϭϳϵ͘ WŽƵůĞƚ^͕/ĂŶŽƌĂ͕DŝƌĂůƚŽ͕DĞŝũĞƌ>͘ŽĚŝĂƚŽŵƐĂƌƌĞƐƚĞŵďƌǇŽŶŝĐĚĞǀĞůŽƉŵĞŶƚŝŶ
ĐŽƉĞƉŽĚƐ͍DĂƌĐŽůWƌŽŐ^Ğƌ͘ϭϵϵϰ͖ϭϭϭ͗ϳϵʹϴϲ͘
ϭϴϬ͘ <ŝƆƌďŽĞd͕ DƆŚůĞŶďĞƌŐ&͕ ,ĂŵďƵƌŐĞƌ<͘ŝŽĞŶĞƌŐĞƚŝĐƐŽĨƚŚĞƉůĂŶŬƚŽŶŝĐĐŽƉĞƉŽĚĐĂƌƚŝĂ
ƚŽŶƐĂ͗ƌĞůĂƚŝŽŶďĞƚǁĞĞŶĨĞĞĚŝŶŐ͕ĞŐŐƉƌŽĚƵĐƚŝŽŶĂŶĚƌĞƐƉŝƌĂƚŝŽŶ͕ĂŶĚĐŽŵƉŽƐŝƚŝŽŶŽĨ
ƐƉĞĐŝĨŝĐĚǇŶĂŵŝĐĂĐƚŝŽŶDĂƌĐŽůWƌŽŐ^Ğƌ͘ϭϵϴϱ͖Ϯϲ͗ϴϱʹϴϳ͘
ϭϴϭ͘ tŝůůĞŵƐ>/͕KǀĞƌŬůĞĞĨƚ,^͕ǀĂŶ<ĂƐƚĞƌĞŶ^/͘ƵƌƌĞŶƚĞǀĞůŽƉŵĞŶƚƐŝŶĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽƚĞŝŶ
ƉƌŽĨŝůŝŶŐ͘ŝŽĐŽŶũƵŐĂƚĞŚĞŵ͘ϮϬϭϰ͖Ϯϱ;ϳͿ͗ϭϭϴϭʹϭϭϵϭ͘
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
ϭϴϮ͘ ůƵŵ'͕DƵůůŝŶƐ^Z͕<ĞƌĞŶ<͕&ŽŶŽǀŝĐD͕:ĞĚĞƐǌŬŽ͕ZŝĐĞD:͕ĞƚĂů͘ǇŶĂŵŝĐŝŵĂŐŝŶŐŽĨ
ƉƌŽƚĞĂƐĞĂĐƚŝǀŝƚǇǁŝƚŚĨůƵŽƌĞƐĐĞŶƚůǇƋƵĞŶĐŚĞĚĂĐƚŝǀŝƚǇͲďĂƐĞĚƉƌŽďĞƐ͘EĂƚŚĞŵŝŽů͘ϮϬϬϱ͖
ϭ;ϰͿ͗ϮϬϯʹϮϬϵ͘
ϭϴϯ͘ ĂĐŚŽǀĐŚŝŶ͕ƌŽǁŶ^:͕ZŽƐĞŶ,͕ƌĂǀĂƚƚ&͘ /ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐĞůĞĐƚŝǀĞŝŶŚŝďŝƚŽƌƐŽĨ
ƵŶĐŚĂƌĂĐƚĞƌŝǌĞĚĞŶǌǇŵĞƐďǇŚŝŐŚͲƚŚƌŽƵŐŚƉƵƚƐĐƌĞĞŶŝŶŐǁŝƚŚĨůƵŽƌĞƐĐĞŶƚĂĐƚŝǀŝƚǇͲďĂƐĞĚ
ƉƌŽďĞƐ͘EĂƚŝŽƚĞĐŚ͘ϮϬϬϵ͖Ϯϳ;ϰͿ͗ϯϴϳʹϯϵϰ͘
ϭϴϰ͘ ŝůůŽŶD͕ĂĐŚŽǀĐŚŝŶ͕ƌŽǁŶ^:͕&ŝŶŶD'͕ZŽƐĞŶ,͕ƌĂǀĂƚƚ&͕ ĞƚĂů͘EŽǀĞůŝŶŚŝďŝƚŽƌƐ
ĨŽƌWZDdϭĚŝƐĐŽǀĞƌĞĚďǇŚŝŐŚͲƚŚƌŽƵŐŚƉƵƚƐĐƌĞĞŶŝŶŐƵƐŝŶŐĂĐƚŝǀŝƚǇͲďĂƐĞĚĨůƵŽƌĞƐĐĞŶĐĞ
ƉŽůĂƌŝǌĂƚŝŽŶ͘^ŚĞŵŝĐĂůŝŽůŽŐǇ͘ϮϬϭϮ͖ϳ;ϳͿ͗ϭϭϵϴʹϭϮϬϰ͘
ϭϴϱ͘ 'ĞƵƌŝŶŬWW͕ ůKƵĂůŝĚ&͕ :ŽŶŬĞƌ͕,ĂŵĞĞĚ^͕KǀĂĂ,͘ŐĞŶĞƌĂůĐŚĞŵŝĐĂůůŝŐĂƚŝŽŶ
ĂƉƉƌŽĂĐŚƚŽǁĂƌĚƐŝƐŽƉĞƉƚŝĚĞͲůŝŶŬĞĚƵďŝƋƵŝƚŝŶĂŶĚƵďŝƋƵŝƚŝŶͲůŝŬĞĂƐƐĂǇƌĞĂŐĞŶƚƐ͘
ŚĞŵŝŽŚĞŵ͘ϮϬϭϮ͖ϭϯ;ϮͿ͗ϮϵϯʹϮϵϳ͘
ϭϴϲ͘ dŚĞƌŵŽ&ŝƐŚĞƌ;ϮϬϭϭͿ͘ŶƚŝͲdĞƚƌĂŵĞƚŚǇůƌŚŽĚĂŵŝŶĞĂŶĚŶƚŝͲdĞǆĂƐZĞĚŶƚŝďŽĚŝĞƐ;W&Ϳ͘
ǀĂŝůĂďůĞ͗ŚƚƚƉƐ͗ͬͬƚŽŽůƐ͘ƚŚĞƌŵŽĨŝƐŚĞƌ͘ ĐŽŵͬĐŽŶƚĞŶƚͬƐĨƐͬŵĂŶƵĂůƐͬŵƉϬϲϯϵϳ͘ƉĚĨ͘ ĐĐĞƐƐĞĚ
ϭϱĞĐϮϬϭϬ͘
ϭϴϳ͘ ',ĞĂůƚŚĐĂƌĞ>ŝĨĞ^ĐŝĞŶĐĞƐ;ϮϬϭϭͿ͘/ŶƐƚƌƵĐƚŝŽŶWƌŽƚŽĐŽů;W&Ϳ͗WƌŽƚĞŝŶDĂŐ^ĞƉŚĂƌŽƐĞ͕
WƌŽƚĞŝŶ'DĂŐ^ĞƉŚĂƌŽƐĞ͘ǀĂŝůĂďůĞ͗
ŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞůŝĨĞƐĐŝĞŶĐĞƐ͘ĐŽŵͬǁĞďĂƉƉͬǁĐƐͬƐƚŽƌĞƐͬƐĞƌǀůĞƚͬWƌŽĚƵĐƚŝƐƉůĂǇ͍ĐĂƚĞŐŽƌǇ/Ěсϭ
ϭϳϱϬΘĐĂƚĂůŽŐ/ĚсϭϬϭϬϭΘƉƌŽĚƵĐƚ/ĚсϮϮϮϴϳΘƐƚŽƌĞ/ĚсϭϭϳϲϮΘůĂŶŐ/ĚсͲϭ͘ĐĐĞƐƐĞĚϭϱĞĐ
ϮϬϭϬ͘
ϭϴϴ͘ tĂŐŐŽŶĞƌ͘&ůƵŽƌĞƐĐĞŶƚůĂďĞůƐĨŽƌƉƌŽƚĞŽŵŝĐƐĂŶĚŐĞŶŽŵŝĐƐ͘ƵƌƌKƉŝŶŚĞŵŝŽů͘ϮϬϬϲ͖
ϭϬ;ϭͿ͗ϲϮʹϲϲ͘
ϭϴϵ͘ DĞǇŶŝĞƌ͕ZĂŵƉŽŶs͕ĂůŐĂůĂƌƌŽŶĚŽD͕'ĞŶŽƚ͘,ĞǆĂŶĂůĂŶĚƚͲϮͲŚĞǆĞŶĂůĨŽƌŵĐŽǀĂůĞŶƚ
ďŽŶĚƐǁŝƚŚǁŚĞǇƉƌŽƚĞŝŶƐĂŶĚƐŽĚŝƵŵĐĂƐĞŝŶĂƚĞŝŶĂƋƵĞŽƵƐƐŽůƵƚŝŽŶ͘/ŶƚĂŝƌǇ:͘ϮϬϬϰ͖
ϭϰ;ϴͿ͗ϲϴϭʹϲϵϬ͘
ϭϵϬ͘ KΖ<ĞĞĨĞ^&͕ tŝůƐŽŶ>͕ZĞƐƵƌƌĞĐĐŝŽŶW͕ DƵƌƉŚǇW͘ĞƚĞƌŵŝŶĂƚŝŽŶŽĨƚŚĞďŝŶĚŝŶŐŽĨ
ŚĞǆĂŶĂůƚŽƐŽǇŐůǇĐŝŶŝŶĂŶĚEͲĐŽŶŐůǇĐŝŶŝŶŝŶĂŶĂƋƵĞŽƵƐŵŽĚĞůƐǇƐƚĞŵƵƐŝŶŐĂŚĞĂĚƐƉĂĐĞ
ƚĞĐŚŶŝƋƵĞ͘:ŐƌŝĐ&ŽŽĚŚĞŵ͘ϭϵϵϭ͖ϯϵ;ϲͿ͗ϭϬϮϮʹϭϬϮϴ͘
ϭϵϭ͘ ůĂŐŐ:͕tŽƌŬŵĂŶW͘ ŚĞŵŝĐĂůďŝŽůŽŐǇĂƉƉƌŽĂĐŚĞƐƚŽƚĂƌŐĞƚǀĂůŝĚĂƚŝŽŶŝŶĐĂŶĐĞƌ͘ ƵƌƌKƉŝŶ
WŚĂƌŵĂĐŽů͘ϮϬϭϰ͖ϭϳ͗ϴϳʹϭϬϬ͘
ϭϵϮ͘ >ŝƵy͕^ŚĞŶz'͘EĂůͲŝŶĚƵĐĞĚƉŚŽƐƉŚŽƌǇůĂƚŝŽŶŽĨůŝŐŚƚŚĂƌǀĞƐƚŝŶŐĐŚůŽƌŽƉŚǇůůĂͬď
ƉƌŽƚĞŝŶƐŝŶƚŚǇůĂŬŽŝĚŵĞŵďƌĂŶĞƐĨƌŽŵƚŚĞŚĂůŽƚŽůĞƌĂŶƚŐƌĞĞŶĂůŐĂ͕ƵŶĂůŝĞůůĂƐĂůŝŶĂ͘&^
>Ğƚƚ͘ϮϬϬϰ͖ϱϲϵ;ϭͲϯͿ͗ϯϯϳʹϯϰϬ͘
ϭϵϯ͘ 'ƵŶĚĞƌŵĂŶŶ<͕^ĐŚŵŝĚƚD͕tĞŝƐŚĞŝƚt͕DŝƚƚĂŐD͕ƺĐŚĞů͘/ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƐĞǀĞƌĂůƐƵďͲ
ƉŽƉƵůĂƚŝŽŶƐŝŶƚŚĞƉŽŽůŽĨůŝŐŚƚŚĂƌǀĞƐƚŝŶŐƉƌŽƚĞŝŶƐŝŶƚŚĞƉĞŶŶĂƚĞĚŝĂƚŽŵWŚĂĞŽĚĂĐƚǇůƵŵ
ƚƌŝĐŽƌŶƵƚƵŵ͘ŝŽĐŚŝŵŝŽƉŚǇƐĐƚĂ͘ϮϬϭϯDĂƌ͖ϭϴϮϳ;ϯͿ͗ϯϬϯʹϯϭϬ͘
ϭϵϰ͘ zŽƐŚŝĚĂD͕DƵŶĞǇƵŬŝ͕,ŝƐĂďŽƌŝd͘ dWƐǇŶƚŚĂƐĞͶĂŵĂƌǀĞůůŽƵƐƌŽƚĂƌǇĞŶŐŝŶĞŽĨƚŚĞĐĞůů͘
EĂƚZĞǀDŽůĞůůŝŽů͘ϮϬϬϭ͖Ϯ͗ϲϲϵʹϲϳϳ͘
ϭϵϱ͘ 'ƌŽƚŚ'͕^ƚƌŽƚŵĂŶŶ,͘EĞǁƌĞƐƵůƚƐĂďŽƵƚƐƚƌƵĐƚƵƌĞ͕ĨƵŶĐƚŝŽŶĂŶĚƌĞŐƵůĂƚŝŽŶŽĨƚŚĞ
ĐŚůŽƌŽƉůĂƐƚdWƐǇŶƚŚĂƐĞ;&Ϭ&ϭͿ͘WŚǇƐŝŽůWůĂŶƚ͘ϭϵϵϵ͖ϭϬϲ;ϭͿ͗ϭϰϮʹϭϰϴ͘
ϭϵϲ͘ >ĂƉĂŝůůĞD͕dŚŝƌǇD͕WĞƌĞǌ͕'ŽŶǌĂůĞǌͲ,ĂůƉŚĞŶ͕ZĞŵĂĐůĞ͕ĂƌĚŽůW͘ >ŽƐƐŽĨ
ŵŝƚŽĐŚŽŶĚƌŝĂůdWƐǇŶƚŚĂƐĞƐƵďƵŶŝƚďĞƚĂ;ƚƉϮͿĂůƚĞƌƐŵŝƚŽĐŚŽŶĚƌŝĂůĂŶĚĐŚůŽƌŽƉůĂƐƚŝĐ
ĨƵŶĐƚŝŽŶĂŶĚŵŽƌƉŚŽůŽŐǇŝŶŚůĂŵǇĚŽŵŽŶĂƐ͘ŝŽĐŚŝŵŝŽƉŚǇƐĐƚĂ͘ϮϬϭϬ͖ϭϳϵϳ;ϴͿ͗ϭϱϯϯʹ
ϭϱϯϵ͘
ϭϵϳ͘ ^ƉƌĞŶŐĞƌ'͘'ĞŶĞƚŝĐƐŽĨƉĞŶƚŽƐĞͲƉŚŽƐƉŚĂƚĞƉĂƚŚǁĂǇĞŶǌǇŵĞƐŽĨƐĐŚĞƌŝĐŚŝĂĐŽůŝ<ͲϭϮ͘
ƌĐŚDŝĐƌŽďŝŽů͘ϭϵϵϱ͖ϭϲϰ;ϱͿ͗ϯϮϰʹϯϯϬ͘
ϭϵϴ͘ ƌĂŶĚĞƐ,<͕,ĂƌƚŵĂŶ&͕>ƵdͲz^͕>ĂƌŝŵĞƌ&t͘ĨĨŝĐŝĞŶƚĞǆƉƌĞƐƐŝŽŶŽĨƚŚĞŐĞŶĞĨŽƌƐƉŝŶĂĐŚ
ƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞŝŶWŝĐŚŝĂƉĂƐƚŽƌŝƐĂŶĚƵƚŝůŝǌĂƚŝŽŶŽĨƚŚĞƌĞĐŽŵďŝŶĂŶƚĞŶǌǇŵĞƚŽ
 5()(5(1&(6
 

ĞǆƉůŽƌĞƚŚĞƌŽůĞŽĨƌĞŐƵůĂƚŽƌǇĐǇƐƚĞŝŶǇůƌĞƐŝĚƵĞƐďǇƐŝƚĞͲĚŝƌĞĐƚĞĚŵƵƚĂŐĞŶĞƐŝƐ͘:ŝŽůŚĞŵ͘
ϭϵϵϲ͖Ϯϳϭ;ϭϭͿ͗ϲϰϵϬʹϲϰϵϲ͘
ϭϵϵ͘ DĂďĞƌůǇ^͕ŽƵƌĐĞůůĞ͕'ƌŽďĞŶZ͕'ŽŶƚĞƌŽ͘WŚǇůŽŐĞŶĞƚŝĐĂůůǇͲďĂƐĞĚǀĂƌŝĂƚŝŽŶŝŶƚŚĞ
ƌĞŐƵůĂƚŝŽŶŽĨƚŚĞĂůǀŝŶĐǇĐůĞĞŶǌǇŵĞƐ͕ƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞĂŶĚŐůǇĐĞƌĂůĚĞŚǇĚĞͲϯͲ
ƉŚŽƐƉŚĂƚĞĚĞŚǇĚƌŽŐĞŶĂƐĞ͕ŝŶĂůŐĂĞ͘:ǆƉŽƚ͘ϮϬϭϬ͖ϲϭ;ϯͿ͗ϳϯϱʹϳϰϱ͘
ϮϬϬ͘ WŽƌƚĞƌD͕,ĂƌƚŵĂŶ&͘ŽŵŵŽŶĂůŝƚǇŽĨĐĂƚĂůǇƚŝĐĂŶĚƌĞŐƵůĂƚŽƌǇƐŝƚĞƐŽĨƐƉŝŶĂĐŚ
ƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞ͗ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶŽĨĂƚƌǇƉƚŝĐƉĞƉƚŝĚĞƚŚĂƚĐŽŶƚĂŝŶƐĂŶĞƐƐĞŶƚŝĂů
ĐǇƐƚĞŝŶǇůƌĞƐŝĚƵĞ͘ŝŽĐŚĞŵŝƐƚƌǇ͘ϭϵϴϲ͖Ϯϱ;ϮϯͿ͗ϳϯϭϰʹϳϯϭϴ͘
ϮϬϭ͘ >ĞďƌĞƚŽŶ^͕'ƌĂĐŝĞƚ͕'ŽŶƚĞƌŽ͘DŽĚƵůĂƚŝŽŶ͕ǀŝĂƉƌŽƚĞŝŶͲƉƌŽƚĞŝŶŝŶƚĞƌĂĐƚŝŽŶƐ͕ŽĨ
ŐůǇĐĞƌĂůĚĞŚǇĚĞͲϯͲƉŚŽƐƉŚĂƚĞĚĞŚǇĚƌŽŐĞŶĂƐĞĂĐƚŝǀŝƚǇƚŚƌŽƵŐŚƌĞĚŽǆƉŚŽƐƉŚŽƌŝďƵůŽŬŝŶĂƐĞ
ƌĞŐƵůĂƚŝŽŶ͘:ŝŽůŚĞŵ͘ϮϬϬϯ͖Ϯϳϴ;ϭϰͿ͗ϭϮϬϳϴʹϭϮϬϴϰ͘
ϮϬϮ͘ ŚĞǁͲ,͕EĂŐůĞ͕ŚĂŶŐz͕ ^ĐĂƌŵĂŐŶĂŶŝ^͕WĂůĂŶŝĂƉƉĂŶW͕ ƌĂĚƐŚĂǁd͕ĞƚĂů͘
ŝŶŶĂŵĂůĚĞŚǇĚĞƐŝŶŚŝďŝƚƚŚŝŽƌĞĚŽǆŝŶƌĞĚƵĐƚĂƐĞĂŶĚŝŶĚƵĐĞEƌĨϮ͗ƉŽƚĞŶƚŝĂůĐĂŶĚŝĚĂƚĞƐĨŽƌ
ĐĂŶĐĞƌƚŚĞƌĂƉǇĂŶĚĐŚĞŵŽƉƌĞǀĞŶƚŝŽŶ͘&ƌĞĞZĂĚŝĐĂůŝŽůDĞĚ͘ϮϬϭϬ͖ϰϴ;ϭͿ͗ϵϴʹϭϭϭ͘
ϮϬϯ͘ ^ĐŚĞŶŽŶĞD͕ĂŶĐŝŬs͕tĂŐŶĞƌ<͕ůĞŵŽŶƐW͘dĂƌŐĞƚŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚŵĞĐŚĂŶŝƐŵŽĨ
ĂĐƚŝŽŶŝŶĐŚĞŵŝĐĂůďŝŽůŽŐǇĂŶĚĚƌƵŐĚŝƐĐŽǀĞƌǇ͘ EĂƚŚĞŵŝŽů͘ϮϬϭϯ͖ϵ;ϰͿ͗ϮϯϮʹϮϰϬ͘
ϮϬϰ͘ ĂďŽƵƐƐŝ&͕ >ĞĚƵĐ^͕DĂƌĠĐŚĂů͕ƵďŽŝƐ'͕'ƵǇŽƚs͕WĞƌĞǌͲDŝĐŚĂƵƚ͕ĞƚĂů͘'ĞŶŽŵĞ
ĞŶŐŝŶĞĞƌŝŶŐĞŵƉŽǁĞƌƐƚŚĞĚŝĂƚŽŵWŚĂĞŽĚĂĐƚǇůƵŵƚƌŝĐŽƌŶƵƚƵŵĨŽƌďŝŽƚĞĐŚŶŽůŽŐǇ͘ EĂƚ
ŽŵŵƵŶ͘ϮϬϭϰ͖ϱ͗ϯϴϯϭ͘
ϮϬϱ͘ dƌĞǀŝƐĂŶŝD͕^ŝĞŵĞŶƐ:͕DĂƚĞƌĂǌǌŝ^͕ĂƵƚŝƐƚĂD͕EĂƐƐŝŶŝZ͕ĂŵƉŝ͕ĞƚĂů͘ϰͲ
,ǇĚƌŽǆǇŶŽŶĞŶĂů͕ĂŶĞŶĚŽŐĞŶŽƵƐĂůĚĞŚǇĚĞ͕ĐĂƵƐĞƐƉĂŝŶĂŶĚŶĞƵƌŽŐĞŶŝĐŝŶĨůĂŵŵĂƚŝŽŶ
ƚŚƌŽƵŐŚĂĐƚŝǀĂƚŝŽŶŽĨƚŚĞŝƌƌŝƚĂŶƚƌĞĐĞƉƚŽƌdZWϭ͘WƌŽĐĞĞĚŝŶŐƐŽĨƚŚĞEĂƚŝŽŶĂůĐĂĚĞŵǇŽĨ
^ĐŝĞŶĐĞƐ͘ϮϬϬϳ͖ϭϬϰ;ϯϯͿ͗ϭϯϱϭϵʹϭϯϱϮϰ͘
ϮϬϲ͘ ^ĞŝĨĞƌƚ͘hŶƚĞƌƐƵĐŚƵŶŐǀŽŶWůĂŶŬƚŽŶŝŶƚĞƌĂŬƚŝŽŶĞŶŵŝƚŵŽůĞŬƵůĂƌĞŶ^ŽŶĚĞŶ͗DĞƚŚŽĚĞŶ
ĚĞƌWƌćƉĂƌĂƚŝŽŶǀŽŶWƌŽƚĞŝŶƉƌŽďĞŶĨƺƌĚŝĞϭͲƵŶĚϮͲ'ĞůĞůĞŬƚƌŽƉŚŽƌĞƐĞ͕&ƌŝĞĚƌŝĐŚ
^ĐŚŝůůĞƌhŶŝǀĞƌƐŝƚǇ͕ :ĞŶĂ͘ďĂĐŚĞůŽƌƚŚĞƐŝƐ͘ϮϬϭϰ͘
ϮϬϳ͘ WĨĞŝĨĞƌͲ>ĞĞŐD͘DŽĚŝĨŝǌŝĞƌƚĞKǆǇůŝƉŝŶĞĂůƐ^ŽŶĚĞŶǌƵƌŵĞĐŚĂŶŝƐƚŝƐĐŚĞŶhŶƚĞƌƐƵĐŚƵŶŐǀŽŶ
WůĂŶŬƚŽŶŝŶƚĞƌĂŬƚŝŽŶĞŶ͕&ƌŝĞĚƌŝĐŚ^ĐŚŝůůĞƌhŶŝǀĞƌƐŝƚǇ͕ :ĞŶĂ͘ĚŝƉůŽŵĂƚŚĞƐŝƐ͘ϮϬϭϮ͘
ϮϬϴ͘ tĞƌŵƵƚŚ'͘dŚĞWƌĂĐƚŝĐĞŽĨDĞĚŝĐŝŶĂůŚĞŵŝƐƚƌǇ͕ ŚĂƉƚĞƌϮ͗ĞĨŝŶŝƚŝŽŶƐĂŶĚŽďũĞĐƚŝǀĞƐ͕
ĚƌƵŐĂĐƚŝǀŝƚǇƉŚĂƐĞƐ͕ĚƌƵŐĐůĂƐƐŝĨŝĐĂƚŝŽŶƐǇƐƚĞŵƐ͘ϯƌĚĞĚ͘EĞǁzŽƌŬ͗ĐĂĚĞŵŝĐWƌĞƐƐ͖ϮϬϬϴ͘
ϮϬϵ͘ DĐŽŶĂůĚZ/͕'ƵŝůŝŶŐĞƌ:W͕ DƵŬŚĞƌũŝ^͕ƵƌƚŝƐ͕>ĞĞt/͕>ŝƵZ͘ůĞĐƚƌŽƉŚŝůŝĐĂĐƚŝǀŝƚǇͲ
ďĂƐĞĚZEƉƌŽďĞƐƌĞǀĞĂůĂƐĞůĨͲĂůŬǇůĂƚŝŶŐZEĨŽƌZEůĂďĞůŝŶŐ͘EĂƚŚĞŵŝŽů͘ϮϬϭϰ͖
ϭϬ;ϭϮͿ͗ϭϬϰϵʹϭϬϱϰ͘
ϮϭϬ͘ >ĞŵďŬĞ͘DŽůĞĐƵůĂƌƉƌŽďĞƐĨŽƌƚŚĞĞůƵĐŝĚĂƚŝŽŶŽĨĚŝĂƚŽŵĐŽŵŵƵŶŝĐĂƚŝŽŶĂŶĚĚĞĨĞŶƐĞ
ŵĞĐŚĂŶŝƐŵƐ͕&ƌŝĞĚƌŝĐŚ^ĐŚŝůůĞƌhŶŝǀĞƌƐŝƚǇ͕ :ĞŶĂ͘ŵĂƐƚĞƌƚŚĞƐŝƐ͘ϮϬϭϯ͘
Ϯϭϭ͘ ,ŽŶŐs͕WƌĞƐŽůƐŬŝ^/͕DĂ͕&ŝŶŶD'͘ŶĂůǇƐŝƐĂŶĚŽƉƚŝŵŝǌĂƚŝŽŶŽĨĐŽƉƉĞƌͲĐĂƚĂůǇǌĞĚĂǌŝĚĞʹ
ĂůŬǇŶĞĐǇĐůŽĂĚĚŝƚŝŽŶĨŽƌďŝŽĐŽŶũƵŐĂƚŝŽŶ͘ŶŐĞǁŚĞŵ/ŶƚĚ͘ϮϬϬϵ͖ϰϴ;ϱϮͿ͗ϵϴϳϵʹϵϴϴϯ͘
ϮϭϮ͘ dćƵƐĐŚĞƌ͘ĞŝƚƌćŐĞǌƵƌŚĞŵŝĞĚĞƌϰͲ,ǇĚƌŽǆǇͲϭ͕ϯͲdŚŝĂǌŽůĞ͕&ƌŝĞĚƌŝĐŚ^ĐŚŝůůĞƌhŶŝǀĞƌƐŝƚǇ͕ 
:ĞŶĂ͘ĚŽĐƚŽƌĂůƚŚĞƐŝƐ͘ϮϬϭϮ͘
Ϯϭϯ͘ sĂůĞƵƌ͘DŽůĞĐƵůĂƌ&ůƵŽƌĞƐĐĞŶĐĞ͗WƌŝŶĐŝƉůĞƐĂŶĚƉƉůŝĐĂƚŝŽŶƐ͘ϭƐƚĞĚ͘tĞŝŶŚĞŝŵͲEĞǁ
zŽƌŬͲŚŝĐŚĞƐƚĞƌͲƌŝƐďĂŶĞͲ^ŝŶŐĂƉŽƌĞͲdŽƌŽŶƚŽ͗tŝůĞǇͲs,͖ϮϬϬϭ͘
Ϯϭϰ͘ 'ƵŽ<͕>ŝ>͘ŝĨĨĞƌĞŶƚŝĂůϭϮͲͬϭϯͲŝƐŽƚŽƉĞĚĂŶƐǇůĂƚŝŽŶůĂďĞůŝŶŐĂŶĚĨĂƐƚůŝƋƵŝĚ
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͬŵĂƐƐƐƉĞĐƚƌŽŵĞƚƌǇĨŽƌĂďƐŽůƵƚĞĂŶĚƌĞůĂƚŝǀĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞ
ŵĞƚĂďŽůŽŵĞ͘ŶĂůŚĞŵ͘ϮϬϬϵ͖ϴϭ;ϭϬͿ͗ϯϵϭϵʹϯϵϯϮ͘
Ϯϭϱ͘ ,ĂůůDW͕ ^ĐŚŶĞŝĚĞƌ>s͘ /ƐŽƚŽƉĞͲĚŝĨĨĞƌĞŶƚŝĂƚĞĚďŝŶĚŝŶŐĞŶĞƌŐǇƐŚŝĨƚƚĂŐƐ;/^dΡͿĨŽƌ
ŝŵƉƌŽǀĞĚƚĂƌŐĞƚĞĚďŝŽŵĂƌŬĞƌĚŝƐĐŽǀĞƌǇĂŶĚǀĂůŝĚĂƚŝŽŶ͘ǆƉĞƌƚZĞǀWƌŽƚĞŽŵŝĐƐ͘ϮϬϬϰ͖
ϭ;ϰͿ͗ϰϮϭʹϰϯϭ͘
5()(5(1&(6 


Ϯϭϲ͘ WĂƵů͕WŽŚŶĞƌƚ'͘WƌŽĚƵĐƚŝŽŶĂŶĚƌŽůĞŽĨǀŽůĂƚŝůĞŚĂůŽŐĞŶĂƚĞĚĐŽŵƉŽƵŶĚƐĨƌŽŵŵĂƌŝŶĞ
ĂůŐĂĞ͘EĂƚWƌŽĚZĞƉ͘ϮϬϭϭ͖Ϯϴ;ϮͿ͗ϭϴϲʹϭϵϱ͘
Ϯϭϳ͘ 'ƌŝŵǀĂůů͕Ğ>ĞĞƌt͘EĂƚƵƌĂůůǇͲƉƌŽĚƵĐĞĚŽƌŐĂŶŽŚĂůŽŐĞŶƐ͘ŽƌĚƌĞĐŚƚ͕ŽƐƚŽŶ͗<ůƵǁĞƌ
ĐĂĚĞŵŝĐ͕ϭϵϵϱ͘


 6(/%6767b1',*.(,76(5./b581*
 

 6(/%6767b1',*.(,76(5./b581*
/ĐŚĞƌŬůćƌĞ͕ĚĂƐƐŝĐŚĚŝĞǀŽƌůŝĞŐĞŶĚĞƌďĞŝƚƐĞůďƐƚćŶĚŝŐƵŶĚƵŶƚĞƌsĞƌǁĞŶĚƵŶŐĚĞƌĂŶŐĞŐĞďĞŶĞŶ
,ŝůĨƐŵŝƚƚĞů͕ƉĞƌƐƂŶůŝĐŚĞŶDŝƚƚĞŝůƵŶŐĞŶƵŶĚYƵĞůůĞŶĂŶŐĞĨĞƌƚŝŐƚŚĂďĞ͘


WƂƘŶĞĐŬ͕ĚĞŶ

^ƚĞĨĂŶŝĞtŽůĨƌĂŵ

 
:(,7(5((5./b581*(1 


:(,7(5((5./b581*(1
(UNOlUXQJ ]X GHQ (LJHQDQWHLOHQ GHU 3URPRYHQGLQ VRZLH GHU ZHLWHUHQ 'RNWRUDQGHQ
'RNWRUDQGLQQHQDOV.RDXWRUHQDQGHQ3XEOLNDWLRQHQXQG=ZHLWSXEOLNDWLRQVUHFKWHQEHLHLQHU
NXPXODWLYHQ'LVVHUWDWLRQ
&ƺƌ ĂůůĞ ŝŶ ĚŝĞƐĞƌ ŬƵŵƵůĂƚŝǀĞŶ ŝƐƐĞƌƚĂƚŝŽŶ ǀĞƌǁĞŶĚĞƚĞŶDĂŶƵƐŬƌŝƉƚĞ ůŝĞŐĞŶ ĚŝĞ ŶŽƚǁĞŶĚŝŐĞŶ
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